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THE NEUROTIC CHILD 
SOME FAMILIAR SYMPTOMS AND THEIR PROBLEMS * 
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The intensive work done during the last twenty years on the func- 
tional nervous disorders of the adult has brought about a marked 
change of attitude in dealing with them. We are less inclined to 
attribute these disorders to hypothetical intoxications, nor are we 
satisfied with a mere reference to the basis of constitutional psycho- 
pathic inferiority on which they arise; the aim is now to find the 
meaning of each disorder, the role that it plays in the adaptation of 
the individual to the environment. We look on fever not as a disease, 
but as part of a mechanism of adaptation; so in a functional nervous 
disorder, whether it be a paralysis or blindness, morbid fears or obses- 
sive thoughts or compulsive acts, we see adaptation to the complex 
environment, an adaptation which is inferior and unhygienic, but intel- 
ligible and often open to modification. 

In studying these disorders, whether they belong to hysteria, the 
anxiety neuroses, the compulsion neuroses, or to less clearly defined 
neurasthenic and psychasthenic groups, one is compelled to go beyond 
the usual impersonal categories of internal medicine and to study the 
organized driving forces which are at the basis of human behavior. 
We are wont to assume that our judgments are the result of purely 
rational processes, that our actions are determined by purposes more or, 
less clearly realized; we support our emotional prejudices by logical 
reasons, explain our preposterous behavior by the introduction of 
worthy, motives, and in these reasons and motives our official per- 
sonality finds much comfort. The unembarrassed study of the real 
biologic unit takes us beneath the surface to other dynamic factors, 
to more elemental and deeply rooted forces which drive us, but which 
we are used to ignore; we find that beneath the civilized surface the 
savage still survives, and the child may continue to direct the activity 
of the apparently emancipated adult. 


* Submitted for publication June 10, 1916. 

*From the Johns Hopkins Hospital. 

* The Frederick A. Packard Lecture, delivered before the Philadelphia Pedi- 
atric Society, Feb. 8, 1916. 
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Neurotic symptoms to a large extent find their explanation in these 
underlying trends and among the determining factors of the symptoms 
a prominent place must be given to the attitudes, the problems and the 
conflicts of childhood. The psychopathologist is bound to have a keen 
interest in the problems of adaptation or behavior in childhood; he 
must observe the early indications of difficult adaptation, he must study 
the various types and early stages of unhygienic adaptation. The child, 
too, may then be found to have an unsuspected complexity of forces 
determining his behavior; here, too, the real biologic unit may be dif- 
ferent from the conventional presentation, much more complicated than 
the cherub of the painter and the poet, or than the delightfully simple 
individuals who are supposed to inhabit our nurseries. 

The recognition of this complexity may enable us to understand 
some of the nervous manifestations of childhood, which otherwise 
would be unintelligible. In this way the study of the adult and that 
of the child reinforce each other; beneath the adult reactions we can 
trace problems of the child, while the child’s life at an early age may 
show indications of conflicts which tradition only admits in the adult. 
The psychopathologist, from his studies of the adult, is in a position to 
indicate to the pediatrist factors in the child which are apt to escape 
his notice, while the pediatrist has the opportunity of observing directly 
the reactions of the child and collecting material which will be of the 
greatest value to the psychopathologist. 

A familiar situation may be chosen to illustrate the persistence of a 
childhood trend in adult life. The man of somewhat exaggerated inde- 
pendence, rather defiant toward teachers, heterodox in religion, very 
radical in politics, is inclined to explain his views as based on grounds 
of pure reason; but his general attitude of protest against authority 
may be merely the persistence of his old childhood conflict with the 
main authority of that period, the father. All trace of the original 
inarticulate feeling of protest may have been lost from consciousness, 
and yet it may survive and exert its influence beneath the conscious 
filial devotion of the adult. One does not have to look far to see 
examples of perplexing estrangement between father and son, mother 
and daughter; the antagonism is apt to be referred to some compara- 


tively recent situation, and those concerned fail to see the childhood 


roots of the difficulty. It may, however, not be estrangement, but 
the reverse, that strikes us; there may be an excessive devotion and 
this may be the individual’s defense against the latent disloyalty, as if 
the poor heir to a millionaire were to be morbidly worried about the 
trifling indisposition of the latter. Love and subconscious hate may 
be strangely blended and the devotion of the daughter to a mother, 
whose selfishness has dwarfed the girl’s life, may draw its strength 
from both sources. 
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A girl marries an elderly and unsuitable husband to the bewilder- 
ment of her friends, who fail to appreciate at its true dynamic value 
the likeness of her husband, even in his faults, to the father, the object 
of her early devotion, and still the pattern by which unconsciously the 
emotional value to her of other men is determined. 

These early affections may persist unmodified and direct the 
behavior of the adult to such a degree that we are entitled to look 
on this persistence as a neurotic symptom; it is an indication of the 
inability of the individual to pass from one phase of development to 
another, an evidence of want of emotional flexibility or maturity, a 
neurotic conservatism. 

The persistence of this earlier attitude conflicts with the actual 
demands of the adult life; the man who unawares continues into his 
married life the affectionate attitude of the dependent child may be 
unable to account for strange difficulties of adaptation to married 
life, which find an expression in psychoneurotic symptoms. 

This was the case in a married man of over 40, who was subject 
to periodic alcoholism, which masked recurrent moods of depression. 
An analysis of his case revealed the intimate relationship of these 
symptoms to the want of maturity of his emotional life, which had 
hampered his adjustment to married life. A cultured and apparently 
independent adult, he had much of the affectionate dependence of the 
child; although babified and protected from annoyances by his wife, 
he was not completely satisfied with her devotion, he grudged the love 
she gave her children, he seemed to crave some affection which he 
could not find, and at times in his moods of childlike desolation and 
helplessness he indulged in alcohol to excess. The basis for his unsatis- 
fied longings seemed to be the persistence in his emotional life of the 
attitude of the child. From the age of 11 to 22 he had slept in the 
room of his widowed mother in order to attend to her invalid wants. 
When he was 22 an aunt said that she was going to wean him from his 
mother, and gave them rooms which were far apart. He became sleep- 
less and lonesome, and it was to meet the sleeplessness which followed 
on this separation from his mother that his alcoholic indulgence owed 
its beginning. 

The close relationship between his sleeplessness and his dependence 
on his mother was illustrated by an earlier episode. At the age of 17, 
on the death of his sister, he was sleepless for about a month; bromid 
failed to induce sleep; “the only way I could get sleep was to get into 
bed with my mother—it seemed to soothe me.” 

This neurotic exaggeration and persistence of the normal emotional 
dependence of the child on the mother could not be altogether laid at 
the door of unknown constitutional factors ; it was no doubt fostered by 
the injudicious training given by the overaffectionate mother to her 
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only son. The mother probably did not realize that she might culti- 
vate in her child a degree of emotional dependence which would be 
the dominant factor in his adult life and seriously interfere with his 
mature development. The patient himself had not realized the pres- 
ence in his adult life of these driving forces, and derived immediate 
benefit from being put in a position to face clearly the actual factors 
underlying his difficulties in life. 

The sleeplessness of this patient deserves attention; the comfort of 
the mother’s presence responded to deep-seated cravings of his emo- 
tional life, which if left unsatisfied meant sleeplessness. In this case the 
situation was clear, and it is worth while keeping in mind the general 
principle that the sleeplessness of the neurotic adult may be due to 
obscure emotional cravings. The sleeplessness of the neurotic child, 
when separated from the mother’s bed or room, may well be of similar 
origin; the temptation to resume the old sleeping arrangements may 
be great, but one must remember that the transition has to be made 
sometime and it is better to make it early than wait until habit has 
strengthened the emotional dependence. 

The disproportionate or neurotic attachment for one parent may 
involve a converse antagonism to the other parent, it may be at the 
basis of jealousy of brother or sister, and these factors may express 
themselves indirectly in neurotic symptoms. 

These facts may be granted to throw light on the neurotic disorders 
of the adult, but may seem of little application to the supposedly simple 
life of the child. 

Before passing to the discussion of some cases which suggest that 
the same mechanisms are present in the child as in the adult, reference 
may be made to some other symptoms in the adult, as we shall meet 
similar symptoms in the case of the children. 


A married woman of 32, never in love with her husband, with rather 
poor habits and standards, for some years had a rather intense sentimental 
relationship with a married man. About this time she began to show a quite 
exaggerated degree of personal cleanliness, washing her hands incessantly; 
the absurd but imperative cleanliness was the compensation for and indirect 
recognition of the underlying impurity which the patient did not care to face. 
The patient herself showed some insight into the mechanism of her disorder 
when she said, by way of spontaneous criticism of her symptoms, “It is better 
to have a clean soul than clean hands.” 


A similar explanation for the nervousness was found in the fol- 


lowing case: 


A schoolgirl of 16 began to fret about not being perfect in her school work, 
she read things over and over for fear she had not read them quite cor- 
rectly; she wrote and rewrote letters; she showed a scrupulous worry about 
whether she had done her duty in asking her parents questions about her 
school plans. 











This girl, with the obsessive striving for perfection in her less 
personal activities, had, as a matter of fact, been secretly living in a 
dissolute way for some time. 

In the adult and the adolescent exaggerated standards frequently 
indicate the reaction of the personality to an underlying feeling of 
guilt, or discomfort, or inferiority; it is important to note that it is a 
reaction to this “feeling,” not to the clearly recognized admission of 
these factors. There may be no clear recognition of them; conscious- 
ness may contain no direct trace of them; in fact the obsessive symp- 
toms help to keep these intolerable elements from invading con- 
sciousness. 

Such obsessive striving is not, however, limited to the adult and the 
adolescent ; we find the same symptoms at an even earlier age. 


A. G., a girl of 12, was brought to the dispensary of the Phipps Psychi- 
atric Clinic Aug. 31, 1914. 

The patient, a rather frail child, with some evidence of pulmonary tuber- 
culosis, complained of many nervous symptoms. Her sleep was disturbed, and 
she had frequent night-terrors; she had distressing dreams of snakes and other 
animals, of the family being murdered, of her sister cutting her in pieces and 
sealing her up in cans. Even when awake at night she heard imaginary noises, 
such as bells ringing; she appeared also in her waking state to see animals 
chasing her. The mother suggested that these experiences might at least in 
part be misinterpretations of actual sounds. 

During the following months the patient showed little improvement, the 
night-terrors and bad dreams persisted; on one occasion she talked of seeing 
snakes on the wall, and showed evidence of some suspicion, accusing her sister 
and mother of having talked about her. 

In November the nervous symptoms were gone into more carefully. In 
sleep the patient tossed and tumbled in bed, but for some time had been free 
from bad dreams. If she read disturbing incidents in the paper, she slept 
worse at night. The mother, finding that she had to rise every night to 
quiet the patient, ended by taking the patient into her own bed and sleeping 
with her in her arms. 

As to her morbid fears and scruples, she scrutinized every drop of water or 
milk to see that it was absolutely clean; she was afraid to eat if her hands 
had touched anything, and therefore was taking insufficient nourishment; she 
washed her hands constantly. In bed she worried over the possibility of 
having eaten anything without washing her hands; she was tormented by 
thoughts of having done something that might harm her, as, for example, 
“T think I swallowed a fly, will that hurt me?” She expressed fears of death, 
wondered if she had eaten enough to keep her alive till the morning. She 
fretted over minor acts of disobedience during the past day, and kept harping 
on them in distress “until the perspiration rolled off her.” Every night she 
looked under the bed, fearing somebody might be there. 

The patient was abnormally timid, hesitated to pick up a chicken for fear 
it might peck her. She was prudish and would not undress or bathe in the 
presence of her sister or mother. At the same time her timidity would not 
allow her to go to the outdoor toilet without her sister or mother coming in 
with her. Although at night she fretted over her disobedience and promised 
to amend her ways, in the daytime she was not very obedient, evaded all 
distasteful work, and the mother gave in to her “just to have peace.” 

During the following two months the patient on the whole slept somewhat 
better. She was now sleeping with her sister, but occasionally at night she 
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was scared and would call for her mother, wanting the latter to take her 
into her own bed. She still asked frequently if she were going to die, and at 
night asked if she would be well in the morning. 

In January, 1915, the symptoms showed little change; at night, in bed 
with her mother, she spent over an hour asking incessantly whether she would 
be all right, whether she would die, whether anyone else of the family would 
fall sick. She discussed whether she had been sufficiently virtuous during the 
daytime, as, for example, “have I obeyed the doctor’s orders and gone out 
enough today ?” 

In the daytime she was inseparable from her mother, would not go from 
one room to another without her. At her bath she insisted on being alone, 
but requested her mother to be in the adjoining room so that she could talk 
to her. She still scrutinized her food and drink very carefully, removed from 
her cereal any particle that was too brown; she washed her hands an unneces- 
sary number of times. 

During 1915 the patient made some improvement. Jan. 8, 1916, she was 
less timid and less prudish, did not cling so closely to her mother, in fact 
had on one occasion spent a whole afternoon with a friend away from her 
mother; previously she would not have thought of going anywhere without 
her mother. She now indulged in no unnecessary washing of hands, scrutinized 
her food less, and for some months had not asked if she was going to die. 
She still worried in an obsessive way about possible lapses, and at night 
repeated such questions as, “Am I a good girl?” The patient is now almost 
14 years old and has not menstruated. 


Can the obsessive cleanliness of this child, her exaggerated scruples 
as to her behavior, receive the same explanation as the same symptoms 
in the preceding cases? In that case we should assume an underlying 
feeling of discomfort with regard to personal factors, which the patient 
had not learned to face in a straightforward way. In the previous 
cases the personal conflict which was at the basis of the nervousness 
was in relation to the instinctive life, and it is possible that in the pres- 
ent case the same factors are at work, for the instinctive difficulties of 
the adult have their analogue in the life of the child. The patient was 
an extremely quiet and uncommunicative girl whose inner life it was 
not possible to fathom. In the treatment of such a case it is well to keep 
in mind the possibility that there are important trends beneath the 
surface, which do not express themselves directly; that these trends 
may have undue emotional value as a result of the influence of the 
environment ; that the nervous symptoms may be merely a substitution 


or compensation for these subconscious factors. With this possibility 
in mind, the physician may do something to help the child toward a 


more healthy and open assimilation of factors, which to the child have 
presented an insoluble problem. 

That we are not reading into the child’s life a complexity of struc- 
ture which only exists in the adult will be seen by some other cases, 
in which the underlying factors could be elicited. The problems pre- 
sented by this girl of 12 have also cropped up in her cousin, a 
woman of 25. 
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The patient for more than a year had suffered from a morbid fear of 
contamination; this had developed after a bottle of douche medicine had 
been broken. The patient came to feel that everything might be contaminated, 
that she might carry the contamination to others; she was afraid to eat, for 
fear the dishes might not be clean; she slept for weeks on the couch for 
fear the bed might be contaminated; she sometimes spent eight hours out of 
the twenty-four in her ablutions. Out of her complete clinical history only 
one group of symptoms will be referred to, namely, those relating to her 
mother; these symptoms had made their first appearance at the age of 5 or 6. 
At that age, when she first went to school, she was accustomed to go half 
a block and then go back to ask her mother if she felt all right, if she 
felt she would die before the patient returned from school, if she were pleased, 
if she thought anything would happen, etc.; she sometimes repeated this 
performance two or three times before she arrived at the school. 

In view of these symptoms we might be inclined to postulate merely a rather 
exaggerated emotional dependence of the child on her mother. The possi- 
bility of another interpretation is brought up by the following facts: This 
girl, with the great solicitude for her mother’s welfare, from the age of 16 
had tantrums in which she bit and scratched her mother, and called her 
“fool” and “devil.” She had of recent years asked her mother somewhat per- 
plexing questions, as, for example, “Mamma, do I wish you were dead? 
Would I rather have someone else for my mamma? Would I rather have 
you dead or living? Mamma, I don’t mean that, do I? Is it just a bad 
thought?” The patient thought sometimes it was the devil that made her 
think those things. 


Even before the age of 6 (the patient’s statement) she often asked 
her mother if she were her mother’s own child, or if she were an 
adopted child. Where do these elements come from that seem to con- 
trast so strikingly with her official devotion to her mother? Must we 
assume that it is the devil at work, playing the same pranks he loves 
to play on conscientious ministers, who begin to find strange oaths and 
blasphemous remarks rising to their lips with obsessive force? In 
such cases a frank examination often shows that the life-long religious 
earnestness of the patient has developed partly as a defense against 
the recognition of elemental forces, which the individual obscurely 
feels can not be dealt with in the way that other human problems are 
met. So the neurotic devotion to the mother in the present case may 
be a defense against the recognition of a latent antagonism, which the 
personality feels itself unable to deal with. Such an antagonism may 
seem to some to be a rather rare perversion of the normal emotional 
life; on the contrary it is an inevitable result of the situation. The 
child seeks to assert itself, to dominate the environment, to live out its 
own natural trends, and in adapting itself to the necessary restrictions 
of an ethical environment it inevitably feels a restriction of its per- 
sonality, and has some antagonism to the restricting forces. It is 
largely through the mother that the cultural environment brings its 
restrictions to bear on the child. So beneath the instinctive dependence 
and love of the child it is natural that we should find certain feelings 
of restriction and antagonism ; and in the neurotic child both the oppos- 
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ing forces may have unusual strength, with symptoms such as those of 
the present case. 

It may seem rather revolutionary to allow to a child of tender 
years an emotional life of such complexity, and it may appear especially 
difficult to accept such views in relation to the attitude of the child to 
the mother, where convention demands a unitary attitude of love. 

The same peculiar blend of love and antagonism will perhaps be 
more readily admitted where we are dealing with a brother or sister, 
as in the following cases: 


J. F., a boy of 7, was referred to the dispensary of the Phipps Psychi- 
atric Clinic from the Harriet Lane Home, March 20, 1914. Following an 
attack of chickenpox in January he had shown peculiar nervous symptoms; 
previously of nice disposition, he was now rather irritable and sensitive; he did 
not want people to look at him and talk about him. Four days after recovery 
from the chickenpox he began to express odd ideas; he said that his feet were 
growing large and that his hands and nose and mouth were also increasing 
in size. After some time he ceased to express such ideas, but began to 
dream of snakes; he was now afraid to go into rooms alone, and one day 
when sent upstairs he was found shaking and crying, and claimed that he had 
seen a big black snake coming after him. He also dreamed of robbers. Some 
of his ideas seemed to depend partly on rather simple occurrences; thus, 
his fear that his nose was growing large may have been partly determined 
by the fact that his mother, when he had frequent nosebleed, had warned him 
not to touch his nose or it would get big. Other symptoms seemed to have 
a rather deeper origin. The boy dreamed of robbers, but in the dreams the 
robbers killed his little brother B., and cut him up in pieces; he also dreamed 
that B. was drowned. The mother stated that the patient was very fond 
of B., but she remembered that when B. was a little baby, and nursing, the 
patient, 5 years of age at the time, used to try to push B. away from her. 
The patient himself, in discussing B. with the physician, showed clear evi- 
dence of some jealousy; he said, “B. is the pet and sits in mother’s lap; 
he is the pet because he always sleeps next to mother.” The patient’s jealousy 
of his little brother may also have been at the root of the feeling that he 
had been growing quite small, “like B.” 


In the robber dreams, in which his brother was removed, and in 
the dreams of B.’s death by drowning we see accomplished something 
which no doubt corresponded to the obscure longing of the boy, the 
removal of his rival in his mother’s affection. Through the disguise 
of the dream one could see some of the important emotional factors in 
the boy’s life. The symptoms had developed after the chickenpox and 
might be considered as in some vague way the expression of physical 
reduction; but the chickenpox had not only caused a fever, it had 
created a new situation. Before the chickenpox the mother and the 
children had slept in the same bed; on the onset of the chickenpox he 
was left alone in the bed, while his mother and little brother slept on 
the couch. It is therefore intelligible that the latent feeling of rivalry 
should be rendered keener by this new situation, and the dream may 
well have been the expression of those trends, which in the daytime 
were not allowed to express themselves directly. 
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Whatever the mechanism of the dreams, they at least guide us to 
important forces which otherwise might escape detection. They enable 
us to realize something of the complexity of the child’s nature, to see 
beneath the simple and naive surface repressed factors of great per- 
sonal significance. Already at the age of 7, in his reaction to a trying 
emotional situation, we see that the child, in accepting that restriction 
of his emotional demands, which is involved in the equal demands of 
others, has difficulty; he develops peculiar reactions, which in a way 
give expression to the repressed trends. 

For the treatment of such a case it is important to recognize the 
real factors involved and not to be satisfied with vague hypotheses as 
to toxic processes or with references to constitutional instability. It 
is true that such a reaction indicates that in face of a sufficiently banal 
situation the individual has not shown the normal degree of adapta- 
bility ; the situation has been a test of the constitutional nervous stabil- 
ity of the individual. While this is true and while the constitutional 
limitations have to be recognized, the true nature of the test must not 
be overlooked, the possibility of making it less severe must be consid- 
ered, and the way discussed in which the child with his constitutional 
lack of resistance may be trained to develop these special qualities, 
which are of importance in meeting personal problems. In that case 
the reference to a constitutional basis will not mean a fatalistic attitude, 
but will be followed by a keener sensitiveness to the problems of the 
child and a more enlightened way of dealing with them. 

Here again light is thrown on normal psychology by the study of 
the reactions of the neurotic individual; the above case illustrates in 
a clear and dramatic way the presence of certain factors in the life of 
the normal child, which otherwise might escape us. The evidences of 
jealousy shown by normal children are often overlooked or are treated 
as rather amusing and negligible factors; yet they are quite serious 
factors in the life of the child. The normal child, who asks the mother 
to throw the baby out of the window, is prompted by the same forces 
which, in the child mentioned above with less favorable nervous bal- 
ance, led to disturbing dreams of disaster to the brother. 


A case illustrating the presence of the same forces at a still earlier age 
was that of T. A., the delicate son of a nervous mother. When he was 19 
months old a baby brother was born; the patient appeared to be rather upset 
by this event; he was in bed for three days, and the physician thought he 
was jealous of the newcomer, “heart sick.” “He didn’t seem to want to 
walk,” and for some time he required to be carried or taken in the go-cart; 
it was as if he demanded the attention which was given to the baby. His 
mood seemed to change, he was a little “distant” with his parents. 

On several later occasions he showed evidence of the same trends; he wished 
that the baby were not there, he said that his mother did not love him, “you 
won’t see me any more,” “the dear God loves me.” 

In the third year of his life he had three “spells;” the first was elicited by 
his mother slapping him for obstinancy in refusing to lie down; the child held 
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his breath, became blue in the face. The second spell came on when, after 
clamoring insistently for something, he was scolded by his mother; he held his 
breath, became blue, appeared to lose consciousness. The third spell came on 
after he had been struck by his little brother. The child died in his fourth 
year from pellagra. 

Here again there may be some reluctance to see in a child of these 
years evidence of complex factors which we are rather apt to consider 
of importance only at a more mature period. It is true that it is only 
at a later period that they come clearly into consciousness, and are apt 
to form clearly recognized motives. But it needs little maturity of 
intelligence to have a craving for affection, to be self-assertive, to 
demand affection of an exclusive nature ; a child can feel in a very sub- 
tle manner, its intuitions are keen, and we have to remember that our 
life is determined not so much by intelligence as by those driving 
forces deeply rooted in the instiinctive life of the individual. 

If one wish further illustration of the deep, underlying forces 
that sway the child’s emotions, influence its reactions and are at the 
basis of many neurotic symptoms, there is available an extremely inter- 
esting presentation by Jung’ of the conflicting forces in the nature of 
a girl of 4. The birth of a brother at that age proved to be a rather 
unsettling factor; the announcement of the probable arrival of the 
brother had already elicited the prompt answer, “then I would kill 
him.” The problem introduced by this new factor into the situation 
of the child apparently led directly to the development of unusual 
moods, night terrors, ruminations, and some estrangement from the 
parents. 

The fact that a child of 4 should have so much difficulty in assimilat- 
ing a situation which many other children deal with in a very placid 
manner in itself gives one a measure of the nervous sensitiveness of the 
child. It is interesting, however, to note that before this very specific 
test was applied the child, who, it is true, was rather imaginative, had 
shown no evidence of nervous instability. 

In paying so much attention to one factor in the life of the child, 
a factor it is true of cardinal importance, the aim has been to illustrate 
in some detail the important principle that neurotic symptoms may be 
the surface expression of complicated conflicts in the child’s person- 
ality. No attempt has been made to sketch in all the main outlines of 
the child’s life. There are many other problems before the child 
than those referred to; as he passes through the various stages of his 
evolution, he finds himself before succeeding problems of adaptation 
to an external regimen with regard to food and sleep and habits of the 
toilet, problems of adaptation to external restrictions as to his utter- 


1. Jung, C. G.: Ueber Konflikte der kindlichen Seele, Jahrb. d. psychoan. 
u. psychopath. Forsch., 1910, ii, 33. 
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ances and behavior, of adaptation to the conflicting demands of the 
other self-assertive individuals who make up his world. With regard 
to each successive problem the child may show a constitutional difficulty 
of adaptation, a tendency to a neurotic persistence in the earlier phase ; 
and each topic has its own familiar group of symptoms, which it would 
take us too far to review. | 


NEUROTIC UTILIZATION OF SYMPTOMS 


So far we have discussed the origin of symptoms, and have empha- 
sized the fact that symptoms may in some cases be the resultant of 
an internal conflict, a sort of compromise between the opposing forces 
in the patient’s complex personality, an attempted solution of a strained 
situation in domestic politics. 


We now pass over to the sphere of foreign politics, and consider 
the role which symptoms may play in enabling the child to dominate 
the environment. That role may be important to estimate if we wish 
to handle the situation judiciously. Symptoms may arise in various 
ways ; they may be the result of a personal compromise, or they may be 
the expression of a nervous instability which needs no special conflict 
to elicit them, or they may even be the product of some casual somatic 
disorder ; once they have arisen they may serve a certain function, and 
be made use of for the adaptation of the individual to the environment. 
Symptoms, whether of neurotic or other origin, are liable to be utilized 
by the neurotic child. In taking up the discussion of this topic, the 
endeavor again will be to exemplify in detail our conception in relation 
to a very limited number of symptoms, rather than to cover in a more 
general way a wide variety of symptoms. 

Among the gastric symptoms presented by neurotic children vomit- 
ing is not uncommon and in some cases this symptom forms a very 
serviceable help to the child for the attainment of his ends. In both 
the following cases the neurotic symptoms of the child were fostered 
by the neurotic mother ; what is laid at the door of heredity may often 
with more justice be attributed to the influence of the neurotic atmos- 
phere supplied by the mother. 


R. N., a boy of 17, was hardly able to read and write, but showed a 
surprisingly good reaction to the standard intelligence tests. His apparent 
backwardness was due to the almost complete neglect of school education, 
which was only partly justified by earlier sickness. His parents had tried on 
several occasions to send him to school; he then complained of headache 
and vomited when he was only a few yards from the house. The father one 
day insisted on the boy going to school, but the boy fell on the road as if 
in a faint, and was immediately rescued by the solicitous mother; from that 
date no further attempt at education was made and the boy remained in an 
exaggerated dependence on his mother, which pleased her very much. At 17 
he used to climb on his mother’s lap, and to say that he wanted to remain 
“mamma’s baby,” and that he did not want to grow up. The mother had 
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fostered in the child an attitude which was extremely strong in herself. She 
felt that a thread connected indissolubly the life of her mother, of herself, and of 
her child so that if one died the others would necessarily die. She said 
that evidently the child inherited his love for her; she herself had loved her 
parents so much that she cried for two years after she was married, until 
her parents came to live with her. 


The neurotic parent is seldom willing to see her share of responsi- 
bility for the difficulties of the child; in order to understand the diffi- 
culties of the child, it would first of all be necessary to face honestly 
one’s own difficulties and understand one’s own life. Fortunately the 
mother was sufficiently cooperative for the boy’s general hygiene to 
be put on a completely different basis; he made quick progress in his 
studies, but whether he will be successfully weaned is a very doubtful 
matter. 

In another case where the situation was very similar, the vomiting 
had a more direct reference to dietary matters. 


The patient, an only son of 9, was very capricious as to his diet, he would 
take only what he liked, and no more than he liked; he would accept milk only if 
flavored with coffee; as a rule he demanded steak for dinner. If his mother 
urged him to take more of some dish he would say, “I will vomit if you make 
me take another spoonful,” and he kept his word. 


Headache is another symptom which the child, as well as the adult, 
finds easily at his disposal in the face of unpleasant situations. It is 


frequently extremely difficult to determine how far we are dealing 
with headache of quite independent origin, or how far it is part of an 
unhygienic adaptation. The difficulty is increased when we are deal- 
ing with a girl subject to recurrent headache and gastric symptoms, 
whose mother is subject to megrim, a markedly hereditary disorder. 
It is extremely probable that in a certain number of such cases neurotic 
headache masquerades as inherited megrim. 

Of the nervous manifestations of childhood, none are more alarm- 
ing than the various attacks which are liable to occur. The diagnosis 
of epilepsy is often difficult and it is well to keep in mind the possi- 
bility that an attack, even though presenting some of the features of 
an epileptic equivalent, may really form part of a subtle mechanism by 
which the child attains a desired goal. 

In the following case the rather complicated attacks seemed to 
express the dissatisfaction of the boy with his situation, and led to his 
getting the desired change, after which the attacks ceased. 


G. J., a colored boy of 11, was referred from the Harriet Lane Home to 
the dispensary of the Phipps Clinic, May 28, 1915. The patient had been 
having very frequent “convulsions” since one day early in February, 1915, 
when he had been struck on the head by a baseball, without, however, being 
rendered unconscious. On the evening of the injury he was said to have 
vomited two long worms, and during the night he had several “convulsions.” 
From that date he continued to have attacks several times a day; in these 
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attacks he behaved in a peculiar way, he used to bite, snap, froth, sing, run 
about and appear to converse with imaginary people, for example, his dead 
mother. He used finally to fall down. Before the attack his head felt 
heavy and dizzy, he felt as if he had to eat something; he did not remember 
his conduct during the attack, but said that after it he felt weak and drowsy. 

These attacks might have been considered as atypical epileptic equivalents of 
traumatic origin; they appeared, however, to bear a striking relation to the 
situation. The boy was living in the country with his aunt and uncle and was 
very anxious to come into town; his attacks apparently made it very difficult 
for his aunt to keep him in the country. The boy himself put the matter 
very naively; “It’s no wonder I’m having spells, I can’t see much; nothing 
to keep my mind going; there’s something to keep my mind going all the 
time in the city; if any one speaks rough to me it just seems if my head 
were coming off my shoulders; 1 want something to play with to keep my 
mind going; there’s nothing to do but go out and play in the dirt.” During 
the patient’s stay in the Harriet Lane Home (April 2 to April 10, 1915), no 
convulsions were observed; the physical examination was practically nega- 
tive. He was readmitted to the hospital on April 26, 1915, as the attacks had 
reappeared on his return to the country. No convulsions were observed in 
the hospital. Arrangements were made for the boy to live with his father 
in the city and since being in the city the attacks have ceased. 


The exact origin and nature of these attacks may be difficult to 
explain, but there seems to be no doubt that they were utilized by the 
child for his own purposes to obtain a desired result; how far such 
utilization is subconscious or how far there may be some deliberate 
cultivation of the attacks is difficult to determine. 

In the following case there was not the same obvious gain derived 
from the symptoms: 


B. M., a colored boy of 10, was referred to the dispensary of the Phipps 
Psychiatric Clinic from the Harriet Lane Home on Oct. 25, 1915. After a 
normal infancy he began at the age of 3 years to have, once or twice a 
year, “spells of weakness” lasting for a few minutes. These were described 
as a “limpness of the body giving way.” “You could tell the spell was coming 
on, he would get quite limp, and would fall, he would groan for a few minutes 
and then get up.” During the earlier attacks he would attempt to answer 
questions, and would complain of feeling bad. In the later attacks there was 
more difficulty in answering questions. For the past two years he had about 
three or four attacks a year; there never was a preliminary cry, he never 
hurt himself in falling, he never wet or soiled himself during the attacks. 
Sept. 14, 1914, he had an attack in which he fell in a field; he was carried into 
the house and placed in bed, where he groaned and moved about uneasily for 
about ten hours. During the winter he had two attacks. 

In September, 1915, his mother at breakfast said that she was feeling bad; 
he said, “I feel bad too, my head feels numb and dead.” After breakfast his 
mother told him and his sister to wash the dishes; he said he couldn’t as he 
had pains in the stomach. When his mother insisted, he went into another 
room, lay down on the lounge, and tefl minutes later was found on the floor 
rolling as if in agony; he fought his father off, and could not respond clearly 
to questions. For two days he continued in perpetual motion, rolling in his 
bed and crawling out of it. He talked of wanting to go on a blue train, he 
clamored to go to Columbia. He slept well at night; in the morning he resumed 
his thrashing around, but would pause when spoken to. He knew his father, 
but for several days did not seem to know his mother or the other members 
of the family. This “violent state” lasted for eight or ten days, after which 
he became quiet, although he still talked in a “flighty” way. 
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Apart from these episodes the boy had shown no evidence of nervous 
instability ; he gave no trouble as to his food or sleep, there was no bed-wetting 
or night-terrors. In his relationship to the other members of the family he 
had shown no specially intense attachments. 


The child had been accustomed from the age of 3 or 4 years to go 
once a year to camp-meeting ; he himself was a “great preacher round 
home,” he would perform before other children with much unction and 
was applauded for his imitations of the convulsive movements of the 
ecstatic. 

Although nothing in the situation seemed to explain the attacks, the 
boy’s obvious desire to impress his comrades and the prestige derived 
from his own peculiar attacks seemed to have much to do with their 
origin ; and the development of an attack in face of an unpleasant task 
seemed to favor this conception of the disorder. 

The utilization of symptoms in a neurotic manner can not be more 
clearly exemplified than in the contrast between the two following 
cases, in which the symptoms consisted of involuntary movements. In 
one case we see the way in which a symptom, casually occurring in 
a child of good constitution, and correctly treated by the environment, 
passes without leaving a trace; while in the other case a similar symp- 
tom, perhaps of equally casual origin, is made use of by the neurotic 
individual and elaborated into a rather striking clinical phenomenon. 

In the first case we have an experience, described by Scholz,? which 
happened to himself when he was 10 years old. One day just before 
the writing lesson his right hand began to tremble, he could only make 
illegible scrawls, and with a certain pride he demonstrated the symptom 
to the teacher. The latter paid no attention to it, a little to the boy’s 
chagrin, and his father, a physician, treated the matter as of no interest. 
The tremor never reappeared. 

Contrast this with the following case of a school girl reported by 


Jung :* 


In the second year of school in the writing class, which she disliked, her 
right hand began to twitch; soon she was unable to write, and had to give up 
the class. The involuntary movements spread and became general, a “hysterical 
chorea;” owing to these symptoms and to morbid fears her attendance at 
school was very irregular and at 12 was completely discontinued. On the 
onset of menstruation at the age of 15 the involuntary movements abruptly 
ceased, and were now replaced by a variety of other hysterical symptoms. 


Here we see how a girl of poor nervous balance, which showed 
itself later in a variety of hysterical symptoms, had at an early age 
utilized apparently involuntary movements for a definite end. When 
the patient looked back on this period she realized that she had culti- 


2. Scholz, L.: Anomale Kinder, p. 152. 


3. Jung, C. G.: Diagnostische Assoziationstudien, ii, 31. 
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vated the disorder; she admitted that she could have controlled the 
movements if she had exerted herself and that it suited her to be sick. 
It is probable that in some cases the relapses after a Sydenham’s 
chorea represent, not a return of the previous condition, but the neu- 
rotic utilization of symptoms which the previous sickness has made 
familiar.* 
ORIGIN OF NEUROTIC SYMPTOMS IN GENERAL 


So far we have discussed two main topics. The first related to the 
fact that familiar symptoms may be the indicators of conflicts in the 
child’s life, the presence of which is often not suspected; the recog- 
nition of these conflicts is important for the treatment of the child. 
The second topic was the way in which various symptoms, no matter 
what their origin, may be utilized by the neurotic child; it is neces- 
sary to recognize the circumstances which tend to foster the symptoms, 
if the situation is to be put on a hygienic basis. If the symptoms are 
utilized in the adaptation of the child to its environment, it is not meant 
thereby that the child does so clearly and deliberately; we are dealing 
with a biological adaptation in which conscious purposes may play a 
very subordinate, even a vanishing, role. 

A third topic remains for discussion, namely, the origin and nature 
of neurotic symptoms in general, quite apart from their later utiliza- 
tion or the conflicts which in some cases they may indicate. The fact 
that a symptom may in some cases be utilized in a certain way, and 
may indicate personal conflicts, does not entitle us to conclude that in 
every case it is so utilized, and that it must always indicate such con- 
flicts. There may be other cases in which the same symptoms are 
elicited by a great variety of causes as the expression of a constitutional 
instability. They would then be a measure of the nervous stability of 
the child, and their practical importance would consist in the indication 
that the child with such symptoms may not be able to meet the same 
stress and strain as his fellows, and may require certain special safe- 
guards. 

One of the earliest of such symptoms is that the infant is extremely 
easily startled; disorders of sleep may also be pronounced at an early 
age; other symptoms are an exaggerated conservatism with regard 
to diet, the refusal to be weaned and to make the regular progress up 


the dietary ladder; anomalies as to micturition and defecation may be 
met with; the child may show apparently capricious but determined 
refusal to pass water or to have movements at suitable times, and an 
apparent constipation may represent an early form of self-assertion, 
which may yield to coaxing or a whipping ; vomiting, headache, chorei- 


4. Thiemich, M., and Zappert, J.: Die Krankheiten des Nervensystems im 
Kindesalter, p. 193. 
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form movements, stammering, tics, and habit-movements have to be 
considered; while a great variety of attacks may occur varying in 
severity from the familiar tantrum of temper to epileptiform con- 
vulsions. 

This list of symptoms is by no means complete and each symptom 
presents many special problems. Here again only a very few symptoms 
will be discussed. 

As to the disorders of sleep, reference has already been made to 
the complex determinants which may be at the basis of some cases of 
sleeplessness. The night-terror (pavor nocturnus) so frequent in 
children may occur in a very complex setting as in the case of the 
7-year-old boy described above and in the 4-year-old girl described by 
Jung. But it is important to recognize that night-terrors may arise in 
a very simple setting and may not indicate more than a vague nervous 
tension which we have difficulty in analyzing further. Thus Miss 
Shinn,® in her charming description of the development of her niece, 
notes at the end of the fourth month an early indication of this phe- 
nomenon, and a still more definite episode at the seventh month. In 
some cases overstimulation before bedtime, especially emotional stimu- 
lation, such as is supplied by moving pictures, seems to be responsible 
for the symptom. Strohmeyer® calls attention to the fact that in some 
cases the symptom is related to the nascent sexual instinct, which may 
be partly aroused by overcaressing and carelessness with regard to the 
sleeping arrangements. While the night-terror is as a rule a benign 
symptom, it may have a more dread significance, it may be an epileptic 
equivalent. This is considered by Aschaffenburg’ to be probable if 
the symptoms are accompanied by bed-wetting and if the child remains 
dull and confused for more than a few minutes, notwithstanding efforts 
to arouse him. Thiemich,* however, lays no such stress on a much 
longer period of confusion and considers the connection with epilepsy 
extremely rare. 

In the following case the symptoms seemed to be partly related to 
a very emotional experience which the imaginative child had under- 


gone: 


J. S., a boy of 8, Feb. 6, 1915, was referred from the Harriet Lane Home 
to the dispensary of the Phipps Psychiatric Clinic on account of night-terrors. 
The patient would wake up in a panic and for a period of fifteen or twenty 
minutes or longer would see imaginary animals and talk in distress about 
frogs, turning wheels, cannibals, etc.; the symptoms had begun at the age 
of 6; in the earlier attacks he would, after coming to himself, pass urine and 


5. Shinn, M. W.: The Biography of a Baby, p. 195. 

6. Strohmeyer, W.: Vorlesungen iiber die Psychopathologie des Kindesalters, 
p. 25. 

7. Aschaffenburg, G.: Der Schlaf im Kindesalter und seine Stoerungen, p. 20. 

8. Thiemich, M., and Zappert, J.: Footnote 4, p. 219. 
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go off to sleep. Of late the boy had wet the bed during these attacks; and, 
in addition to the night-terrors, he would occasionally in the afternoon become 
pale, and speak incoherently for fifteen to twenty minutes, referring to peculiar 
shadows or figures which he saw. 

The boy had shown no nervous symptoms until the age of 6. At that age 
the mother wished to punish him, but thought a whipping would have little 
effect; she therefore put him down in the cellar, where she assured him the 
rats would eat him. He was much upset and owing to his screaming he was 
released in two minutes; he played about for an hour and then fell asleep. 
On waking from his sleep he started to scream, said that he saw rats and 
frogs and people. From that time the boy was troubled with bad dreams, in 
some of which he dreamed of rats. When he was asked whether any inci- 
dent had ever occurred to make him dream of rats, he made no reference to 
the above episode. He tended to weave any recent dramatic experience into 
his dreams, which were peopled with the heroes of the moving pictures. The 
boy was of an unusually imaginative disposition, he was already a poet, and 
this trait may explain the quasihallucinatory phantasies in the daytime. Thus, 
he made reference to an imaginary boy smiling at him and to rather mysteri- 
ous “chills” or clouds of smoke, which he saw or conjured up. “I think I 
see them a little now, chills, clouds of smoke . . . when I think of them, 
I can hardly forget it . . . it seems just like clouds of smoke, I don’t 
really see them but I think of them and that makes me a little bit just like 
I see them. . . . I hollered out to mamma to stop them people, they were 
stealing the smoke - 

These utterances were rather a contrast with the frank, healthy appearance 
of the red-cheeked urchin; as a matter of fact, two weeks later the boy was 
already sleeping very much better, and the bad dreams and fantastic “chills” 
have been practically absent since that time. One further trait of the boy may 
be mentioned; in kissing his mother he had a habit of biting her. “I try to 
kiss but I can’t; I just bite a little bit; I can’t help it.” He would kiss his 
little sister, however, without biting her. Notwithstanding the hallucinatory 
confusion, the bed-wetting, the afternoon attacks, in this case it is doubtful 
whether epilepsy has to be seriously considered. 


An emotional episode seemed to precipitate the symptoms and to 
give them a certain color, but a similar picture can develop with no 
such apparent cause and we are bound to lay the stress on the con- 
stitutional nervous instability of the patient. 

Bed-wetting (enuresis nocturna) is another very common sign of 
nervous instability. In some cases it is the response to a rather com- 
plicated situation, as in the case of a boy of 5 who showed marked 
increase of bed-wetting, occasional soiling and night-terrors, when 
removed from his mother and placed in an orphanage; when placed 
again with his mother the condition showed immediate improvement. 
The frequent connection of bed-wetting with masturbation is noted by 
Strohmeyer.’ In many cases, however, there is no trace of any of 
the above factors, and the symptom has merely the value of a neurotic 
indicator. 

The vomiting of neurotic children may arise on the same general 
basis of neurotic instability ; thus in the cyclic vomiting of children the 
symptom may develop where no special conflict can be discovered, and 


9. Strohmeyer, W.: Footnote 6, p. 55. 
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the symptom seems to form part of no neurotic adaptation. It is not 
necessary to assume that the mechanism of the symptom is always as 
complex as in the cases reported above of the neurotic utilization of 
the symptom, or in cases such as that of Strohmeyer, in which the 
vomiting ceased after the child had talked over his masturbation with 
the physician and received reassurances from him. 

Choreiform movements may represent the hysterical expression of 
repressed factors, and may be utilized in a neurotic way, as in the case 
of Jung, referred to above. In a great many cases choreiform move- 
ments seem to play a much less definite rdle and to have an explanation 
at a simpler biological level. They occur in a large number of children 
who show evidence of general constitutional inferiority, and they may 
represent a special type of motor inferiority going parallel with the 
inferiority which is present in the intellectual and the emotional life. 
Choreiform movements need not be associated with mental defect, but 
may simply be the indication of a rather special type of nervous 
instability. 

Among the indicators of nervous instability sexual activities have 
attracted much attention. The exact role which the sexual instinct 
plays in the development of nervous manifestations in the child and 
in the adult is a subject of much debate, often rather acrimonious; 
the tendency undoubtedly in the past has been for us to overlook many 
of its manifestations, influenced by the altogether too simple conven- 
tional conception of the life of the child. Before considering, however, 
various symptoms as secondary to sexual activities, we have to recog- 
nize that the precocious development of these interests and activities 
and a disproportionate prominence of certain elements in these com- 
plicated functions are in themselves evidence of a neurotic instability, 
except in cases in which unfortunate external circumstances have 
forced the development of instinct. Thus precocious and excessive 
masturbation has to be looked on as evidence of nervous instability, 
as a symptom, and not only as a cause, of nervousness; and, in esti- 
mating the further nervous symptoms of the individual child, it may 
be difficult to know how far these are directly related to the sexual 
activities, or how far they draw their origin from a common source, 
from the underlying constitutional instability. It is extremely impor- 
tant that these factors should be estimated at their correct biologic 
value, and dealt with according to sound hygienic principles and not 
according to narrow inappropriate ethical standards. An open and 
healthy atmosphere will perhaps spare the neurotic child the develop- 
ment of methods of adaptation which may handicap the whole of the 
adult life. 
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A separate chapter would be required for a discussion of the 
various attacks which occur in nervous children. The exact relation- 
ship of many of these attacks to spasmophilia on the one hand and to 
epilepsy on the other is a problem of very great importance. In the 
individual case it may be difficult to draw the line between tantrums 
of temper in a neurotic child and spasmophilic attacks. Nor is it clear 
how far we should include under spasmophilia all those episodes in 
neurotic children, precipitated by definite emotional causes which we 
are not entitled to refer either to hysteria or to epilepsy, episodes to 
which Bratz’® has given the name of affektepileptische Anfiille, and 
which are referred to under a great variety of names by other authors. 
Among these attacks may be instanced Wegbleiben (as in the case of 
T. A.), narcoplepsy, attacks of vertigo and fainting, and attacks similar 
to petit mal and grand mal. 

Further work on these disorders may enable us in a certain number 
of cases to formulate the constitutional inferiority of the individual in 
definite biochemic and physiologic terms, and may reduce considerably 
the number of those cases in which we are still forced to employ such 
general terms as constitutional nervous instability or neuropathic 
constitution. If in the preceding part of our paper we have empha- 
sized the importance of the wider psychobiologic attitude for the proper 
understanding of neurotic symptoms, in the present sphere we are 
dependent on the researches of the pediatrist, employing biochemic 
and physiologic methods. 

SUMMARY 


The study of the psychoneuroses of the adult has thrown a good 
deal of light on the complexity of the life of the child; conflicts anal- 
ogous to those of the adult are present in childhood, and may give 
rise to the same types of nervous disorder. The neurotic child may 
show at an early age difficulty in passing from one stage of adaptation 
to another, a tendency to retain the attitude of the earlier stage, an 
incomplete assimilation of the more mature attitude. 

Familiar symptoms may indicate the presence of such a difficulty 
in the child’s adaptation and the recognition and treatment of the diffi- 
culty will depend on a just appreciation of the complexity of the child’s 
life, a complexity which is alien to the conventional conceptions of 
childhood. 

In the study of the rdle played by certain symptoms in childhood it 
is useful to remember that these symptoms may be a method by which 
the child, more or less subconsciously, asserts himself and enjoys cer- 
tain immunities or privileges. 


10. Bratz, Emil: Die affektepileptischen Anfalle der Neuropathen und Psy- 
chopathen, Monatschr. f. Psychiat. u. Neurol., 1900, xxix, 45, 162. 
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Although certain symptoms may arise in a very complex manner 
and persist owing to their utility, they need not have such complex 
significance; they may, as the indicators of a constitutional nervous 
instability, be elicited by a great variety of causes. The pediatrist, by 
the application of accurate methods to the study of these early symp- 
toms, may contribute to psychopathology a much clearer formulation 
of the basis of some types of nervous constitution. 


I take this opportunity of thanking Dr. Howland for his help in the 
preparation of this paper, and for placing at my disposal the pediatric records 
of several of the cases referred to. 
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Largely as the result of the enthusiastic endorsement of Northrup? 
of New York in a series of papers on the subject, published between 
1904 and 1906, the cold-air treatment of pneumonia has been more or 
less completely adopted by most pediatricians and by many practi- 
tioners. No very satisfactory explanation for the supposedly beneficial 
results of this method of treatment was advanced, however, in the 
beginning. 

Howland and Hoobler,’ writing in 1912, stated that it was apparent 
that children seriously ill with pneumonia might have a blood pressure 
somewhat below what might be expected at their age, and that the 
symptoms of the death of children from pneumonia were those of 
vasomotor failure. They found that the effect of cold, fresh air in 
patients with active pneumonia was always to produce a rise in blood 
pressure. Removal to a warm (65 F.) room produced a fall in blood 
pressure. The results were absent or much less striking in convales- 
cents. They were unable to get any results by putting children out 
of doors in warm weather. They concluded, therefore, that the all- 
important factor in the out-of-door treatment was cold, and that the 
rise in blood pressure was brought about by a reflex stimulation of the 
vasomotor center by the action of the cold air on the skin. They also 
stated that there is no doubt that an increase in the blood pressure, 
when it is abnormally low, which is constant and continuous and which 
is brought about without exhaustion or bad effects, is of the greatest 
value. This explanation of the beneficial effects of the outdoor treat- 
ment was generally accepted. 


*From the Medical Service of the Children’s Hospital, Boston. 

* Read before the Section on Diseases of Children at the Sixty-Seventh 
Annual Session of the American Medical Association, Detroit, June, 1916. 

1. Northrup: Med. News, 1904, Ixxxiv, 823; Chicago Med. Recorder, 
1904, xxvi, 628; Med. Rec., New York, 1905, Ixvii, 253; Boston Med. and Surg. 
Jour., 1906, cliv, 216; Jour. Am. Med. Assn., 1906, xlvii, 1182; Med. Jour., New 
York, 1907, Ixxxvi, 12. 

2. Howland and Hoobler: Am. Jour. Dis. Cuixp., 1912, iii, 294. 





446 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


About this time, however, Weigert® published a paper in which he 
concluded, on the basis of his experience and from his study of the 
literature, that no rule can be established for the blood pressure in 
pneumonia, and that in consequence blood pressure readings are of no 
prognostic value. Newburgh and Minot,‘ in 1914, from a study of a 
considerable number of cases, mostly in adults, found that the systolic 
pressure in the fatal cases was continuously above the systolic pressure 
in the persons who recovered. They concluded, therefore, that failure 
of the peripheral circulation cannot be a common cause of death in 
pneumonia. Porter and Newburgh’ have also recently shown experi- 
mentally that the vasomotor center is not impaired in fatal pneumonia 
in animals. 

Freeman® states, moreover, that Schloss, in work done under his 
supervision at the New York Foundling Hospital and at the New York 
Nursery and Child’s Hospital, was unable to corroborate Howland and 
Hoobler’s results, and that Hartshorn has carried out a considerable 
series of blood pressure experiments at the Roosevelt Hospital with no 
constant results. They found that while some children showed a con- 
siderable increase in blood pressure on being put out of doors, others 
showed no increase, while, on the other hand, there was no constant 
fall of blood pressure noted when the children returned to the ward. 
In fact, the blood pressure was no higher out of doors than in the 
ward. 

Not being aware of the investigations of Freeman and his co-work- 
ers and having been struck with the fact that the results of Weigert, 
Newburgh and Minot, and Porter and Newburgh did not confirm 
those of Howland and Hoobler, the writers made a study of the effect 
of cold, out-of-door air on the blood pressure in pneumonia in child- 
hood, at the Boston Children’s Hospital during the past winter. There 
were made 387 observations on thirty-two children. The ages of these 
children varied between 2 and 10 years, nineteen of them being under 
5 years of age. 

Eight of the children died. The illness was classified as very severe 
in three, severe in fourteen, moderately severe in four and mild 
in three. 

The methods employed in the investigation were as follows: The 
children were kept in the warm ward for a varying number of hours. 
They were then put out of doors for a varying number of hours, 
brought back into the ward again, put out again, and so on, until after 
the crisis occurred or the child died. The blood pressures were taken 
at the end of each period, that is, just before going out of doors when 
the child had been in the ward for some hours, and just before coming 


3. Weigert: Samml. klin. Vort., 1911, 459. 

4. Newburgh and Minot: Arch. Int. Med., 1914, xiv, 48. 

5. Porter and Newburgh: Am. Jour. Physiol., 1914, xxxv, 1. 
6. Freeman: Am. Jour. Med. Sc., 1916, cli, 1. 
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into the ward after it had been out of doors for some hours. The 
Tycos sphygmomanometer was the instrument employed. The width 
of the cuff was four and one-half inches. Except in a few instances 
the right arm was always used for taking the pressures. The readings 
of the blood pressures were made at the ends of the second and third 
phases, that is, after the pulse was obliterated (first phase) the systolic 
reading was made at the first hard thump following the few dull thumps 
of the second phase. The diastolic reading was made at the end of the 
third phase, at the time when the definite change from the hard thump 
to the dull thump of the fourth phase occurs. 

The protocols give the data in each case in detail. The temperature 
readings are in the Fahrenheit scale. “Ent.” means at entrance. “In” 
means that the readings were taken at the end of the time spent in the 
ward, and “out” that they were taken just before the child was taken 
in from being out of doors. 


Prorocots or DATA oN Tuirty-Two CASES oF PNEUMONIA UNDER CoLp-AIR 
TREATMENT 














Number, - Temp- - Blood Pressure 

Age, erature | 
Nature of of | Sys- Dias- 
Disease Place tolic tolic | Pulse 








No. 6528 
Age, 2% years 
Left lower lobe, 
severe 
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* Ent. means at entrance. ‘The temperature readings are in the Fahrenheit scale. The 
tycos sphygmomanometer was used with a four and a half inch cuff. All blood pressures 
were taken at end of periods In or Out, or in other words, just before changing from warm 
to cold, or vice versa. Except in a few instances, the right arm was used for all pressures. 
Blood pressure readings were made at the ends of the second and the third phases, that is, 
after the pulse is obliterated (first phase) the systolic reading is made at the first hard 
thump following the few dull thumps of the second phase. The diastolic reading is made 
at the end of the third phase or where there is a perceptible drop from the hard thump 
to the dull thump of the fourth phase. 
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Protrocots oF DATA ON THIRTY-Two CASES oF PNEUMONIA UNDER CoLp-AIR 
TREATMENT 











Age, doors | |erature pira- 
Nature of | Dis- | or of | tion Sys- Dias- 
Disease | ease | In 1 tolic | tolic | Pulse 
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| ’ 
Number, | Day | Out- | | Temp- | - Blood Pressure 
| 





No. 6546 
Age, 6% years 
Left lower lobe, 
mod. severe 











No. 6559 
Age, 7 years 
Left lower lobe, 
severe 





No. 6629 
Age, 3 years 
Right upper lobe, 
very severe 
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No. 6611 
Age, 7 years 
Right lower lobe 
severe 
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No. 6614 
Age, 2% years 
Left lower lobe, 
mild 
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Protocots oF Data oN Tuirty-Two CAses or PNEUMONIA UNDER CoLp-AIR 
TREATMENT 











Number, Temp- Res- Blood Pressure 

Age, erature pira- 
Nature of of tion | Sys- | Dias- 
Disease Place tolic  tolic | Pulse 








No. 6435 70 
Age, 8 years 
Right and left lower 
lobes, very severe 
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Patient died several hours later, no blood pressure obtainable 
shortly before death (stimulation) 





No. 6628 
Age, 8 years 
Left lower lobe, 
mod. severe 


is] 
S s 
co 
wo 
~~ 
S 


eo wo Com Po bo to 
SBRES 


— 


ne 


S8eS8 E8555 SSSSE 


BE SRERS SERS 


_ 
oe 
toro 
ore 








No. 6563 
Age, 5% years 
Left lower lobe, 
mod. severe 
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Protrocots or DATA ON THIRTY-Two CASES OF PNEUMONIA UNDER CoLp-AIR 
‘ TREATMENT 








































































Number, Day Out- Temp- Res- Blood Pressure 
Age, of doors erature pira- 
Nature of Dis- or Hours of Pulse tion | Sys- Dias- 
Disease ease In Place | tolie tolic Pulse 
No. 6427 2 In Ent. | 70 130 40 10 | 6 | 4 
Age, 3% years Out 4 40 135 42 & | 6 | 2% 
Left lower lobe, In 2 70 142 55 6 | BS | B 
severe 
3 Out 12 to 132 40 04 | 55 39 
In 2 68 134 38 92 56 86 
Out 2 38 130 84 92 54 38 
In 3 72 120 30 90 50 40 
Out 3 40 126 34 92 55 37 
4 Out 15 40 132 40 96 50 46 
In 4 72 132 45 95 48 47 
5 Out 12 45 182 40 100 58 42 
In 2 7 138 46 94 50 44 
Out 2 42 132 42 92 54 38 
In 5 7 128 88 88 44 44 
Out 2 40 130 | 42 Ww 48 42 
| 
6 Out 14 38 108 40 104 60 dt 
In 3 70 115 88 98 55 43 
Out 4 45 120 40 95 55 40 
In 3 72 128 43 92 50 42 
Out 2 50 135 47 90 50 40 
Out 14 45 108 35 88 55 33t 
No. 6547 In Ent. 65 175 68 85 40 45 
Age, 4 years Out 2 40 190 80 82 48 34 
Left lower lobe, 











very severe Died two hours later (stimulation) 























No. 6535 2 In Ent. | 70 160 45 | 10 80 | 28 

/ Age, 10 years Out 3 35 150 42 95 65 | 380 
Right upper lobe, In 3 7 150 42 OC 92 72 | #2 

severe Out 2 38 ean a 90 5 6|lM 

3 Out 14 85 162 40 90 60 30 

In 2 70 a ie 100 70 30 

Out qd 42 150 50 75 50 25 

In | 2 50 23 


72 190 62 7 


Died one hour later (stimulation) 














No. 6620 In Ent. 65 160 40 
Age, 5 years 
Whole right lung | | Died two hours later (stimulation) 




















No. 6561 128 
Age, 6 years 
Both lower lobes Died one hour later (stimulation) 


In Ent. 70 38 






















No. 5965 2 In Ent. 72 130 67 | 98 46 52 
Age, 5 years 
Right upper lobe 3 Out 12 42 140 8s | 6 30 35 





Died less than an hour later (stimulation) 
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Prorocots oF DATA ON TuHIRTY-Two CAsEs or PNEUMONIA UNDER CoLp-AIR 
TREATMENT 








Temp- Blood Pressure 
erature 
Dias- 





Nature of 


Oo 
Disease Place tolic | Pulse 
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Age, 3 years 
Right upper lobe, 
severe 
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No. 6650 
Age, 2 years 
Left lower lobe, 
severe 
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No. 6586 
Age, 8 years 
Right upper lobe, 
severe 
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No. 6493 Ent. 70 $2 
Age, 3% years Out 12 45 180 52 
Left lower lobe, 
very severe Death two hours later (stimulation) 
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Protocots oF DATA ON THIRTY-T wo CASES OF PNEUMONIA UNDER CoLp-AiR 
TREATMENT 











Out- Temp- Res- Blood Pressure 
doors erature pira- 
Nature of is- or Hours of Pulse tion Sys- Dias- 
Disease Place tolic tolic Pulse 











No. 6591 
Age, 4 years 
Whole left lung, 
very severe 
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No. 6607 
Age, 34% years 
Left lower lobe, 
mild 








No. 6601 
Age, 4 years 
Left lower lobe, mild 





No. 6670 
Age, 5% years 
Right upper lobe, 
severe 
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Prorocots oF DATA ON THIRTY-Two CASES oF PNEUMONIA UNDER CoLp-AIR 
TREATMENT 








Out- Temp- - Blood Pressure 

doors erature 

Nature of or Hours of Pulse Sys- Dias- 
Disease Place tolie tolic | Pulse 











No. 6740 . 120 
Age, 2% years 
Both lower lobes, 20 175 
very severe 60 200 
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Death several hours later (stimulation) 
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No. 6749 
Age, 2 years 
Left lower lobe, 
severe 
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No. 6760 
Age, 4 years 
Right lower lobe, 
severe 
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Prorocots oF Data ON Tuirty-Two Cases or PNEUMONIA UNDER CoLp-AIR 
TREATMENT 











Age, erature 
Nature of i of Sys- Dias- 
Disease Place tolic tolic Pulse 


Number, J Temp- Blood Pressure 
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No. 6787 
Age, 2% years 
Left lower lobe, 
severe 


— 
08 CO m DO 


~ 


id 
> > im DO -~ & DO 





_ _ 
>» mo 








1s] 


5 
Noreen 


No 6797 
Age, 3% years 
Right lower lobe, 
severe 
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No. 6716 
Age, 5 years 
Right lower lobe, 

+ mod. severe 
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Protocots or Data oN Tuirty-Two CAses or PNEUMONIA UNDER CoLp-AIR 
TREATMENT 








Temp- Blood Pressure 





Age, 
Nature of Sys- Dias- 
Disease Pl tolic tolic | Pulse 
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No. 6583 
Age, 8 years 
Both lower lobes, 
severe 
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The blood pressure readings were taken 198 times after the child 
had been out of doors from one to eighteen hours, and 154 times after 
the child had been in from one to twelve hours. The results of these 
readings are shown in Tables 1 and 2. 


TABLE 1.—Btoop PressurRES AFTER BEING Out oF Doors 


No. Per Cent. 

Rise in systolic pressure 63 31+ 
Fall in systolic pressure 53 

No change in systolic pressure 15+ 
Rise in diastolic pressure... 43 + 
Fall in diastolic pressure... 44+ 
No change in diastolic pressure 12+ 
Rise in pulse pressure... 34— 
Fall in pulse pressure 51 

No change in pulse pressure 15+ 
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TABLE 2.—Btoop Pressures AFTER BEING IN Warp 


No. Per Cent. 


Rise in systolic pressure 65 42 + 
Fall in systolic pressure 62 40 + 
No change in systolic pressure 27 17+ 
Rise in diastolic pressure 58 37 + 
Fall in diastolic pressure 79 51+ 
No change in diastolic pressure 17 11 + 
Rise in pulse pressure 80 52 — 
Fall in pulse pressure 55 36 — 
No change in pulse pressure 19 12+ 


It is evident from these tables that the temperature of the surround- 
ing air had no constant effect on the systolic, the diastolic or the pulse 
pressure. It is further noteworthy that both the systolic and the 
diastolic pressure rose more often after the children had been in the 
warm air of the ward for some hours than after they had been out in 
the cold for a number of hours. Further analysis of the protocols 
shows that, whether the change was from warm to cold or from cold 
to warm, the variations in the blood pressure were as a rule slight 
and within the limits of possible errors in observation. It also shows 
that the variations in pressure bear no relation to the temperature of 
the outdoor air or the duration of the stay out of doors. 

A study of the protocols in detail shows, moreover, that there was 
no definite relation between the systolic pressure, the diastolic pressure 
or the pulse pressure and the severity of the disease. Relatively high 
pressures and relatively low pressures, systolic, diastolic and pulse, 
were found in all types of the disease. No constant relations of any 
sort can be made out. These statements are equally true as regards the 
fatal cases. 

The rates of the pulse and respiration were counted in many 
instances at the same time that the blood pressure was taken, to deter- 
mine, if possible, what effect the temperature of the surrounding air 
had on them. The rate of the pulse was counted 166 times after the 
child had been out of doors for a number of hours, and 130 times after 
it had been in the ward for several hours. Tables 3 and 4 show the 
results of these observations. 


TABLE 3.—Putse RATE AFTER BEING Out oF Doors 


Per Cent. 


Increased 34+ 
Diminished 58+ 
Unchanged 7+ 


TABLE 4.—Putse RATE AFTER BEING IN WARD 


No. Per Cent. 
Increased 49 + 
Diminished 40 
Unchanged 10+ 
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These tables show that the temperature of the surrounding air had 
no constant effect on the rate of the pulse. In general, however, the 
tendency was for the pulse rate to be lower out of doors than in the 
ward. In many children, nevertheless, there was no relation whatever 
between the pulse rate and where the child was, the rate varying some- 
times in one way and sometimes in the other. In a few instances the 
pulse rate was usually higher when the children were out of doors. 
The pulse rate was usually lower when the patients had been out for 
twelve hours or more than when they had been out but a few hours. 
There were, however, many exceptions to this rule. It must also be 
remembered that these long hours were almost always at night and 
that the pulse rate was taken in the morning after a long rest and at 
the time when the pulse rate is normally the lowest. 

The rate of the respiration was counted 168 times after the child 
had been out of doors for a number of hours and 137 times after it 
had been in the ward for several hours. Tables 5 and 6 show the 
results of these observations. 


TABLE 5.—Rate or RESPIRATION AFTER BEING Out oF Doors 


Per Cent. 
Increased 29 + 
Diminished 56 
‘ Unchanged 14+ 


TABLE 6.—Rate or RESPIRATION AFTER BEING IN Warp 


No. Per Cent. 
Increased 51+ 
Diminished 42+ 
Unchanged 6— 


These tables show that the temperature of the surrounding air had 
no constant effect on the rate of the respiration. In general, however, 
there was a decided tendency for the rate of the respiration to be 
lower out of doors than in the ward. There were, nevertheless, many 
instances in which there was no evident relation whatever between the 
temperature of the air and the rate of the respiration. In some 
instances, indeed, the respiration was always more rapid when the 
child was out of doors. 

The impression of the house officers and nurses, who were con- 
stantly with the patients, was that, in general, the children were more 
comfortable out of doors than in the ward. They thought that they 
coughed less, were quieter, had a better color, and took their food 
better out of doors than when they were inside. These were, however, 
merely their impressions, and are, therefore, of little or no scientific 
value. 

The mortality in this series of cases, 25 per cent., was exceptionally 
high. It shows nothing as to the effect of the cold-air treatment on 
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the mortality, however, because these patients were not treated con- 
sistently either out of doors or in the house. The statistics at present 
available are, moreover, entirely insufficient to justify any positive con- 
clusions as to what influence the cold-air treatment of pneumonia in 
children may have upon the mortality. An analysis of all the cases of 
pneumonia treated at the Children’s Hospital since its foundation, 
made by Cunningham,’ shows that the mortality at this hospital 
has been slightly higher since the introduction of the cold-air treat- 
ment than it was before. This fact does not prove at all, however, 
that the increased mortality was due to the cold-air treatment. It is 
far more probable that it was caused by the well-recognized increase 
in the virulence of this disease during recent years. 


CONCLUSIONS 


The following conclusions seem warranted : 

There is no constant relation between the systolic, the diastolic or 
the pulse pressure and the severity of the pneumonia or the tempera- 
ture of the surrounding air. 

The rates of both the pulse and the respiration show a tendency to 
vary directly with the temperature of the surrounding air. 

The patients symptomatically seem more comfortable when they 
are out of doors than when they are in the house. 

No conclusions are justified as to the effect of the cold-air treat- 
ment on the mortality of pneumonia in childhood. 


7. Cunningham: Boston Med. and Surg. Jour., 1916, clxxiv, 753. 





ACETONE BODY PRODUCTION IN INFANCY 
AND CHILDHOOD * 


JOHN HOWLAND, M.D., anp W. McK. MARRIOTT, M.D. 
BALTIMORE 


In the course of a number of diseases in infancy and childhood 
acetone bodies are excreted in the urine in sufficient quantity to be 
detected by qualitative tests. Acidosis may or may not be present; 
but in the overwhelming majority of cases with acetonuria acidosis is 
absent. This statement requires explanation because of the frequent 
confusion of the two terms, “acetonuria” and “acidosis,” which are 
not synonymous. At one time it was justifiable to consider them so. 
That was shortly after Stadelmann, Minkowski, Kiilz and others had 
shown that the high ammonia coefficient of the urine, which Haller- 
vorden had demonstrated with severe diabetes, was dependent on the 
presence of beta-oxybutyric acid and its closely associated compound 
aceto-acetic acid, from which acetone is derived. 

As time has gone on, however, it has appeared, first, that a severe 
disturbance similar to that frequently produced by these acids may 
be brought about by other substances than beta-oxybutyric and aceto- 
acetic acids; and, second, that the acetone bodies may appear in the 
urine, in considerable quantity, in the course of disease or even in 
starvation, without producing disturbance of any kind. Acidosis has 
therefore come to mean the disturbance which results from a relative 
excess of acid radicals in the body, acid radicals of any kind, rather 
than the detection of one or more of these in the urine by colorimetric 
tests. The salts of those acids that produce acidosis are not essentially 
toxic. The acids do harm merely because they are acids and neutralize 
the bases of the body. Under ordinary circumstances acids that are 
formed in the body or introduced with the food are neutralized and 
excreted by the kidneys. But the body has the capacity to neutralize 
and excrete much more, so that if a moderate amount of acid, such as 
aceto-acetic or beta-oxybutyric, is formed, it is neutralized and excreted 
with no important loss of base and there is nothing to indicate an 
excess of acid formation but an analysis of the urine. There is ace- 
tonuria, but no acidosis. If acid is ingested or formed in too great 
excess or not properly eliminated, the bases of the body are withdrawn 


* Read before the Section on Diseases of Children at the Sixty-Seventh 
Annual Session of the American Medical Association, Detroit, June, 1916. 

*From the Harriet Lane Home and the Department of Pediatrics of the 
Johns Hopkins University. 





460 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


and the alkali reserve is diminished. There is acidosis, but there is no 
acetonuria unless the acids in excess are those of the acetone series. 

The amount of acid that is ingested and formed and excreted in 
health is very large; the amount of aceto-acetic acid and its decompo- 
sition product, acetone, that is required to give qualitative tests in the 
urine is insignificantly small, only a fraction of 1 per cent. of the total 
acid excretion. No impression is made upon the alkali reserve by such 
an amount. It cannot be denied that under certain circumstances beta- 
oxybutyric and aceto-acetic acids are produced in quantities sufficient 
to reduce the alkali reserve; then and only then may acidosis properly 
be said to be present. This diminution in the alkali reserve is shown 
clinically by hyperpnea, that is, deep breathing of the air hunger type. 
In the absence of this, which is not always easy to appreciate in its 
early stages, laboratory tests of a relatively simple character are 
required. The diagnosis cannot be made from a qualitative examina- 
tion of the urine. 

The production and excretion of the acetone bodies is not an abnor- 
mal process. The amounts present in the urine are usually too small 
to give colorimetric tests. They may be determined by quantitative 
methods. Veeder and Johnson? have shown the average daily excre- 
tion of the ketones (presumably acetone and aceto-acetic acid) to be 
32 mg. and that of beta-oxybutyric acid to be 38 mg. The acetone 
bodies may also be shown to be present in the blood, as we have 
frequently demonstrated by a method devised by one of us.* The 
amount in health is from 1 to 15 mg. per 100 gm. of blood. 

The statement is repeatedly made that the appearance of acetone 
in the urine indicates a mild metabolic disorder, that aceto-acetic acid 
is found when the disturbance is greater and that it is only when a 
serious or dangerous breakdown of the chemical processes occurs that 
beta-oxybutyric acid is to be found. This is far from the truth. When 
acetone is present in the urine, and this is the case even in health, aceto- 
acetic acid is present in considerably larger amount, generally from 
eight to ten times as much, and beta-oxybutyric acid is present in 
approximately the same quantity as the aceto-acetic acid. The mis- 
conception on this point arises because the nitroprussid test, which is 
ordinarily used for acetone, is in reality an extraordinarily sensitive test 
for either acetone or aceto-acetic acid. The ferric chlorid test is a 
much less delicate one for aceto-acetic acid. The tests for beta-oxy- 
butyric acid are less delicate still. When, therefore, it is said that the 
nitroprussid test shows acetone and the ferric chlorid test no aceto- 


1. Howland and Marriott: Bull. Johns Hopkins Hosp., 1916, xxvii, 65. 
2. Veeder and Johnson: Am. Jour. Dis. Cump., 1916, xi, 291. 
3. Marriott: Jour. Biol. Chem., 1914, xviii, 507. 
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acetic acid, it means that both are present but only in small amount and 
that beta-oxybutyric acid is present also. 

The preponderance of beta-oxybutyric acid obtains likewise in the 
blood, for Marriott,* Sassa,° and, recently, Moore® have shown that 
there is in health usually twice as much or more of this substance 
than of acetone and aceto-acetic acid combined. 

Clinically, we know that acetone bodies are to be found very fre- 
quently in the urine of sick children, though we usually do not take the 
trouble to look for them. Thus, Holt’ reported that in 30 per cent. 
of 200 consecutive cases admitted to the Babies’ Hospital the acetone 
bodies were found in the urine, and that they were present with 70 
per cent. of the cases of pneumonia. Frew*® found positive tests for 
the acetone bodies in the urine of more than 60 per cent. of 662 con- 
secutive patients admitted to the Great Ormond Street Hospital. Lud- 
wig Meyer® found a positive Legal’s test in the urine of 70 per cent. 
of patients with diphtheria, of 69 per cent. of those with scarlet fever 
and of 60 per cent. of those with measles. Acetonuria is certainly 
common enough with febrile disease, but it is found in many other 
conditions as well, such as after anesthesia and particularly with 
partial or complete starvation. Indeed, partial inanition is probably 
the chief cause. This partial inanition, the result of anorexia in fever 
or the result of the increased metabolism during the fever, almost 
inevitably produces acetonuria. If, then, we rely on qualitative urinary 
tests, such as the nitroprussid and the ferric chlorid, and when they are 
positive, make diagnosis of acidosis, we can at almost any time and in 
any place detect an epidemic of acidosis. We reduce the art of diag- 
nosis to the lowest terms and acidosis becomes the most frequent of 
children’s diseases. Acidosis is a frequent condition in infancy and 
childhood and it is a very important one and very serious, but it is 
usually not due to the production of the acetone bodies. It is frequent 
and very fatal with severe diarrhea, as we have shown; it occurs with 
severe nephritis and with burns, but in such conditions it is not depen- 
dent on the acetone bodies. And even when the acetone bodies are to 
be detected in great quantity, it is necessary, in order to demonstrate 
that their presence is injurious, to observe hyperpnea or to prove a 
diminution of the alkali reserve on which the hyperpnea depends. If 
this is done, here and there a case of acidosis may be detected, but it 
can confidently be asserted that these cases will not be found in num- 
bers sufficient to announce the occurrence of an epidemic. 


. Marriott: Jour. Biol. Chem., 1913, xvi, 293. 

. Sassa: Biochem. Ztschr., 1914, lix, 362. 
». Moore: Am. Jour. Dis. Cuixp., 1916, xii. Now in press. 
. Holt: Jour. Am. Med. Assn., 1916, Ixvi, 144. 

. Frew: Lancet, London, 1911, ii, 1264. 

. Meyer: Jahrb. f. Kinderh., 1905, Ixi, 438. 
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The cases that we have studied have been considered rather from 
the viewpoint of the acetone bodies found in the blood than from the 
amount eliminated in the urine, since this gives more information in 
regard to the conditions obtaining at a certain definite time. We have 
studied the cases also for evidences of acidosis by a number of methods 
that determine the carbon dioxid tension of the alveolar air and the 
alkali reserve. 

Formerly, diabetes in childhood was accompanied by an enormous 
increase in acetone body excretion. Death usually took place in coma. 
With the method of treatment introduced by Allen it is possible to 
prevent the production of the acetone bodies to such an extent that 
they may remain, for a long time at least, within normal limits. This 
we have been able to do with four recent patients, one of whom has 
been under observation for four years and another for two. The 
acetonemia of diabetes treated by carbohydrate reduction is frequently 
not greater than that which we have observed after simple starvation 
in normal children. 

In several cases of ileocolitis there has been found a very marked 
acetonemia ; in one instance the acetone bodies in the blood increased 
in a day from 16 to 183 mg. per 100 gm. of blood. Another of these 
children, only 2 years of age, passed more than 8 gm. of these bodies 
in the urine in twenty-four hours. Acidosis, that is, a diminution in the 
alkali reserve of the body, was demonstrated in three of the cases. The 
cause of this excessive production of the acetone bodies is not clear. 
It far exceeds anything that would result from starvation alone and 
occurs much more rapidly. These cases are in striking contrast with 
those of diarrhea of the choleriform type; for in these latter, even 
when most extreme acidosis is present, the acetonemia is slight. It 
is often less than in cases of diarrhea without acidosis, and entirely 
insufficient to be a factor in the disturbance of the acid base 
equilibrium. 

It has long been recognized that acetonuria frequently accompanies 
vomiting in childhood. Perhaps it is to Marfan’? that the chief credit 
is due for emphasizing the regular presence of the acetone bodies in 
the recurrent, periodic or cyclic type of vomiting. The acetone bodies 
are so frequently present in recurrent vomiting and often appear so 
early that tests for their presence are utilized by many in the differen- 
tial diagnosis of the condition. They have been found even before the 
vomiting and can often be detected in the urine by qualitative tests at 
the time of the first vomiting. The chief interest attaches to the 
mechanism of production of these substances. The most frequent 
cause of acetonuria is partial or complete starvation. Certainly in 
many of these cases acetonuria cannot result from starvation, for the 


10. Marfan: Arch. de méd. d. enfants, 1901, ix, 641. 
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period of abstinence from food is altogether too short. Nor can the 
acetonuria be considered comparable to that which occurs in diabetes, 
for sugar is never found in the urine. Hilligert was able to produce 
attacks of vomiting with acetonuria in one child merely by limiting the 
ingestion of carbohydrates. When the blood sugar fell to a point some- 
what below the normal, that is, 0.07 per cent., vomiting took place. It 
would seem that the metabolism of the patient whom he studied must 
have been singularly unusual. Children as a rule will not suffer such 
a rapid diminution of blood sugar as did his patient, nor will vomiting 
occur with those subject to recurrent vomiting from the reduction of 
carbohydrate in the diet for only a few hours. We have found no 
constant relationship between the sugar content of the blood and the 
onset of attacks. 

More data in regard to the glucose content of the blood in this con- 
dition, between and during attacks, are desirable. We are left without 
an explanation of why there is this rapid and excessive production of 
the acetone bodies in perhaps the majority of the attacks. It must be 
recognized that they cannot be held responsible for the vomiting, but 
rather that they accompany it and that both are better to be considered 
as evidences of a deep-seated metabolic disturbance, or, as Marfan sug- 
gests, of an intoxication analogous to that resulting from the adminis- 
tration of ether or chloroform. It is a metabolic disturbance that 
leaves no trace, for we cannot consider the insignificant postmortem 
findings that have been reported in the few fatal cases such as slight 
hemorrhagic erosions and fatty liver, as satisfactory explanations of 
death. 

Despite the undoubted frequency of this condition, death is very 
unusual. The great majority of the children do not have acidosis, that 
is, there is no diminution in their alkali reserve and they recover with- 
out alkali therapy. Some may, however, develop acidosis and a very 
few die apparently from the acidosis. A case of mild acidosis with 
recurrent vomiting was the following: 


A girl of 3% years began with vomiting, which lasted four days. On the 
third day there was slight hyperpnea, an appreciable diminution of the alkali 
reserve,” and the acetone bodies in her blood were 84.5 mg. per 100 gm. of 
blood. By giving sodium bicarbonate her alkali reserve was renewed, and 
shortly after the cessation of the vomiting she was as well as usual. She has 
since had other attacks. 


A fatal case that we have already reported was briefly as follows :* 


A colored boy 3% years old began to vomit without apparent cause when 
on a rational diet. The vomiting was continuous, nothing being retained. His 
condition rapidly became worse and he was brought to the hospital at the end 
of forty-eight hours in coma and with hyperpnea. There was a great reduction 


11. Hillinger: Jahrb. f. Kinderh., 1914, Ixxx, 1. 
12. RpH of the serum, 8.2. See Marriott: Arch. Int. Med., 1916, xvii, 840. 
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in his alkali reserve and his blood contained the surprising amount of 170 mg. 
per 100 gm. of blood. This approximates the amount found in diabetic patients 
with coma. The acetone bodies were quite plainly the cause of the acidosis. 
He died shortly after admission. The necropsy revealed no satisfactory expla- 
nation for death. 


This was the boy’s first attack of excessive vomiting, but the con- 
tinuous and severe vomiting without any determinable cause in life or 
post mortem makes it apparent that it should be included among the 
cases of vomiting with acetonuria. There are other cases that are not 
so clear, in which the vomiting is slight or entirely absent and in which 
the acetonemia dominates the whole picture. Two cases that we have 
observed were as follows: 


(1) A boy of 3 years, with a renal tumor and a metastasis in the antrum of 
Highmore, vomited two or three times one day, but not thereafter. He com- 
plained of a sensation of breathlessness. This gradually increased and thirty- 
six hours later he was in much distress with marked hyperpnea. There was 
no cyanosis. All the tests showed acidosis, that is, a distinct diminution in his 
alkali reserve.* He was given sodium bicarbonate by mouth, by rectum and 
intravenously. This last method of administration brought about almost instan- 
taneous relief and in forty-eight hours he was quite as he was before the 
attack. He passed 16 gm. of beta-oxybutyric acid and 4 gm. of aceto-acetic 
acid in his urine in twenty-four hours. Four weeks later, a similar attack, 
nearly as severe, occurred without any vomiting. This was also promptly ter- 
minated by an intravenous infusion of sodium bicarbonate. 

(2) A strong, vigorous infant of 1 year of age, who had been exclusively 
breast fed, began suddenly with vomiting, which was not long continued. He 
was irritable and restless and later became drowsy. Three days after the onset 
hyperpnea was noticed, and four days after this it was intense. He was in 
stupor with a fever of 101.5 F. All the laboratory tests were conclusive of 
acidosis.* His blood contained 136 mg. of the acetone bodies per 100 gm. 
He died less than twenty-four hours after admission to the hospital. 


The cause of the acetonemia in such cases is as obscure as it is with 
recurrent vomiting. It certainly does not result from deficiency of 
carbohydrates in the food. It is perhaps best to look on all of these 
cases, including those of recurrent vomiting with early and severe 
acetonemia, as really one condition. The vomiting may, in some cases, 
be present and continuous, in others it may be slight or entirely absent. 
The vomiting thus would not be considered an essential feature. Theo- 
rizing is permissible, but does not yield much information unless sup- 
ported by direct observations concerning the chemical processes of 
intermediary metabolism. It is of importance from the therapeutic point 
of view to recognize that acetone body acidosis sufficient to cause death 
may arise spontaneously and without vomiting. Overcoming the acid- 
osis when it is very severe is the essential factor in treatment, for 
the acetonemia arises rapidly and apparently spontaneously, but the 


13. Sellards’ test colorless on evaporation; pH of serum, 7.2. 
14. Tension alveolar carbon dioxid 20 mm., pH of serum, 7.2, RpH of 
serum, 7.75. 
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excessive production of acids ceases also spontaneously and rapidly. 
It is self-limited and does not depend on chronic disease, even though 
the attacks may be repeated. 


SUMMARY 


Acidosis and acetonuria are not synonymous terms. 

There is no justification for believing that acidosis due to the acetone 
bodies occurs in epidemic form. 

Deficient food or increased requirement for food (disproportion 
between caloric intake and output) is the chief cause of acetonuria, but 
this rarely results in acidosis. 

The production of acetone bodies occurs at times when starvation 
cannot be held responsible. The production is rapid and excessive and 
sufficient to cause a severe or fatal acidosis. This condition is not 
necessarily accompanied by vomiting. It probably depends on the same 
underlying metabolic disturbance as do the majority of cases of recur- 
rent vomiting. 





PROVOCATIVE AND PROPHYLACTIC VACCINATION 
IN THE VAGINITIS OF INFANTS * 


ALFRED F. HESS, M.D. 
NEW YORK 


We have had to contend with the problem of vaginitis, just as so 
many others have had to do in similar institutions. It is not my 
intention to write a review of the trials and tribulations encountered 
during the five years since we have been housed in modern buildings 
and have made every effort to combat this insidious disease. As we 
have profited in some respects by experience, however, it seemed as 
if it might be of value to those who are actively interested in this 
problem to communicate briefly some of the lessons learned during 
this period. 

Our endeavors have been directed in various directions: in prevent- 
ing the admission of infected infants, in attempting in many different 
ways to avoid a spread of infection, in diagnosing cases at the earliest 
possible moment, and, finally, in resorting to every means to effect a 
cure. It should be realized at the outset, although the distinction is not 
always sharply drawn, that vaginitis presents a problem in a home or 
asylum for infants totally different from that which it presents in a 
hospital. In the latter the solution is comparatively simple, for all that 
is necessary in order to eradicate the disease is to cease admitting girl 
infants and to discharge those infected, one by one, as they are cured 
of the ailment for which they were admitted to the hospital. In the 
asylum, on the other hand, when a case of vaginitis slips past the 
admitting physician, or arises apparently de novo in one of its wards, 
it is realized that a heavy burden has fallen on the medical staff, for 
this infant will have to be guarded under quarantine for months or 
years, and will at all times constitute a threatening source of infection. 
We have had a variable degree of vaginitis; at times a lull, at others 
a sudden increase in numbers. At present, due to the regulations which 
are in force, the number of cases is comparatively few. It may be 
remarked, however, that during these years no instance of ophthalmia, 
of arthritis, or of infection of any of the personnel has occurred. 
There have been four instances of specific urethritis in boy infants, and 
one of rectal infection. This urethritis lasted but a few weeks and 
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did not give rise to a positive complement fixation reaction, so that we 
believe it involved merely the anterior urethra. 

The diagnosis of gonococcus vaginitis is not always easy to estab- 
lish. In the first place, it is at times confused with other types of this 
disease, for there is no doubt that this inflammation may be due to 
micro-organisms other than the gonococcus. For months we harbored 
a case due to the streptococcus, which was present in almost pure cul- 
ture in the vaginal discharge, and was furthermore identified on 
postmortem examination from cultures taken from the cervical canal. 
There was an absence of gonococci both during life and after death. 
These, however, are not the difficult instances we refer to, but the bor- 
derline cases, which are exceedingly puzzling, especially those showing 
merely pus cells on microscopic examination. If these cells are numer- 
ous, an inflammation is undoubtedly present, and in the great majority 
of cases the infecting organism will prove to be gonococcus. The 
specific nature of this infection is all the more probable if there are 
no micro-organisms to be seen in the field among the cells. One 
exception should be borne in mind as to the diagnostic significance of 
pus cells. This subject was called to our attention by noting many 
leukocytes in the smear of an infant only 48 hours old, who was 
brought to the institution for admission. It hardly seemed as if this 
were an instance of gonococcus vaginitis, although it is perfectly pos- 
sible for an infant to be infected in this way during parturition, so we 
had some tests carried out in order to ascertain how often pus cells 
are encountered in smears taken from infants during the first two days 
of life. These tests were kindly carried out by Dr. Edwin Langrock. 
They showed that in about 50 per cent. of infants pus cells may be 
found in vaginal smears taken within the first forty-eight hours of life, 
so that it would seem that they must not be regarded as pathologic, but 
probably as the reaction of the external tissues to the inevitable inva- 
sion by bacteria. Possibly a similar inflammatory reaction occurs in 
the intestinal canal. It should be understood that for these vaginal 
smears, as well as all others referred to in this paper, an applicator 
tipped with moistened cotton was inserted deep into the vagina, so as 
to come in contact with the cervix. 

As we inquire deeper into the cause of the spread of vaginitis, it 
would seem to resolve itself, in the last analysis, to a consideration of 
but one more phase of the general problem of the dangerous but healthy 
carrier. Although there can be no doubt that the disease is frequently 
communicated by means of clothing or utensils, the fundamental cause 
of the infection of one or more infants, in institutions where every 


1. In this connection it would seem of interest to note that leukocyte counts 
of new-born infants were found frequently to be high, the total per cubic 
centimeter reaching from 15,000 to 23,000, with a differential cell count pre- 
senting the adult type, namely, from 60 to 75 per cent. of polymorphonuclears. 
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care is exercised, must be considered the latent carrier, some healthy 
infant who harbors the gonococcus. Such has been our experience. 
For two years a pathologist devoted about two hours daily to the 
making of routine microscopic examinations of vaginal smears of the 
infants in the asylum. Wherever a case of vaginitis arose, the routine 
procedure was to make examinations three times during the following 
week on every infant in the ward in order to ferret out the source 
of the infection. A card catalogue was kept both of the individual 
infants and the various wards. Repeated tests brought to light some 
case in which, in spite of the absence of discharge, gonococci were 
evident in the smears. Recrudescences of infection occurred in one 
ward or another every few months and sometimes oftener. We are 
confronted, therefore, with a problem similar to that in typhoid or 
diphtheria, in which the carrier constitutes the main stumbling block 
in the path of prophylaxis. In the case of vaginitis the solution is 
rendered still more difficult in view of the heightened susceptibility of 
infants to infection. 

During the past five years necropsies have been performed on four 
infants who had vaginitis while in the institution. (We are able to 
carry out postmortem examinations on fully 75 per cent. of the chil- 
dren who die.) This offered an exceptional opportunity to gain an 
insight into the pathologic changes of the common nonvirulent form 
of this infection. The pathology of this disease is generally glossed 
over in textbook descriptions. Furthermore, judging from the liter- 
ature, we conclude the number of postmortem examinations of cases 
of this type is not large. We should expect this to be the case, as very 
few hospitals admit vaginitis, which must therefore constitute merely 
a chance pathologic condition met with in the course of some primary 
fatal disease. One of our cases had existed but three weeks, two 
patients were known to have had vaginitis for months, and one for a 
year or more. They all showed the same pathologic condition, which 
may ‘be summarized in a few lines: Macroscopically the vagina 
appeared negative, as did the body of the uterus and the appendages. 
The only abnormal condition was redness of the tip of the cervix, 
which, however, did not extend along the canal to the internal os. 
Microscopic examination confirmed the gross anatomic appearance of 
these structures. In every instance the entire vagina, the uterus and 
the tubes were removed for microscopic examination, which was kindly 
carried out by Drs. Eli Moschowitz and Alwin Pappenheimer, whom 
I take pleasure in thanking for their courtesy in this connection. The 
sole lesion was an inflammation of the cervix about the external os, 
a round-celt infiltration of the submucous tissues. Guided by these 
postmortem examinations, we must regard, it would seem, the average 
gonococcus infection as involving the cervix rather than the vagina, 
and must consider the infection a cervicitis rather than a vaginitis. It 
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is in the cervix that the gonococcus finds a most favorable nidus. In 
a study published a few years ago from this service by Rubin and 
Leopold,” an inflammation of the cervix was frequently seen by direct 
examination. In the recent preliminary report of the vaginitis com- 
mittee of the American Pediatric Society® it may be noted that eleven 
gynecologists who responded to their questionnaire thought that the 
cervix or uterus at times showed evidences of this disease. In the 
adults it has been reported that 95 per cent. of the chronic cases showed 
a cervicitis.* As the result of personal experience we must conclude 
that the vagina is comparatively immune in this infection, especially 
when the disease has reached the subacute or chronic stage. 

There seems to exist a very general impression that vaginitis is 
more particularly a disease associated with child-caring institutions, 
and that infants brought up in the homes of the poor are infected far 
less frequently. This has not been our experience. During the year 
1915 sixty-six infant girls were admitted to the institution and seventy- 
two rejected; of these seventy-two, sixty were refused admission on 
account of vaginitis, thus making the total infection noted in these 
children almost 50 per cent. It should be added that only three of the 
rejected patients were referred from other institutions, and that the 
remainder came direct from their homes. Further investigation may 
possibly show that this ratio of positive cases is exceptionally high. 
As a result of having to refuse so many infant girls the institution 
now harbors one-third girls and two-thirds boys. It would be of 
theoretical as well as of great practical interest if we could know the 
results of a similar examination of older girls. From a limited expe- 
rience of girls between the ages of 4 and 10 at the Tuberculosis Pre- 
ventorium, I may state that not a few children of this age show signs 
of infection, although the danger of the spread of the disease seems 
to have become greatly lessened at this age. 

One of the great difficulties in trying to combat vaginitis or cervi- 
citis is that we find it impossible to recognize the infectious case in its 
earliest stage, in other words, the danger of the latent carrier. To 
overcome this difficulty we have made many attempts to convert the 
carrier into an open or florid case. Various drugs have been injected 
into the vagina in order to bring this about, but as they were found 
of no practical value, it would serve no purpose to enter into detail 
concerning efforts of this kind. For the past year, with this end in 
view, all infant girls have received three subcutaneous injections of 
gonococcus vaccine soon after they were admitted to the institution. 
These infants, it should be understood, had all shown an absence of pus 
cells on admission. The vaccine was prepared from a culture isolated 


2. Rubin, I. C., and Leopold, J. S.: Am. Jour. Dis. Cuixp., 1913, v, 58. 
3. Tr. Am. Ped. Soc., 1915, xxvii, 331. 
4. Menge, K.: Handbuch der Geschlechtskunde, Vienna, 1912, ii, 323. 
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from one of the cases in the institution, and 250, 500, and 750 millions 
were injected with three day intervals. The object of these vaccina- 
tions was to determine whether they would prove provocative and 
bring to light latent infections. In adults with urethritis it has been 
found by Asch that injections of vaccine lead to a discharge containing 
pus cells and gonococci. The dosage which we used was entirely 
empirical. As a result of experience it would seem that it could be 
much smaller; indeed, at the present time we are giving only 100, 200 
and 400 millions. Moreover, two injections may prove sufficient, as 
we have rarely brought about a discharge by means of a third inocula- 
tion. During the past year such provocative injections have led to the 
discovery of eight new cases during the first week or two following 
their admission (Table 1), and to the unprecedented result that 
not one case of vaginitis has slipped into the main institution from 
the admitting pavilion. We have made use of this diagnostic aid not 
only at the time of admission, but in order to discover carriers in dormi- 
tories, where sometimes sporadic cases of vaginitis arose (Table 2). 
For example, in one ward of twelve infants in which the girls had been 
free from vaginitis for a period of six to eighteen months, an active 
case suddenly developed, and although cervical smears failed to dis- 
close its source, two carriers were brought to light by means of pro- 
vocative inoculations. This has been the case on other occasions. This 
spring one case of vaginitis with gonococci and another showing pus 
cells, but no micro-organisms, was unexpectedly and unaccountably 
noted in the infirmary. There were six infant girls at the time in this 
ward. Provocative inoculation disclosed four positive cases after a 
second inoculation. Here was a veritable latent epidemic, which was 
uncloaked by means of the vaccine. 

We are unable to state the exact scientific basis of the reaction fol- 
lowing these inoculations. It is, however, not due to a rise of temper- 
ature. This was evident, as it occurred to a marked extent in some 
instances in which there was no febrile reaction whatsoever. It cannot 
be regarded as absolutely specific, for a positive result was brought 
about at times by similar injections of staphylococcus vaccine, although 
this was not found to be so reliable for this purpose as that made from 
the gonococcus. Indeed it is becoming more and more evident that 
many similar reactions of the tissues which we have been wont to 
regard as specific in nature, must be considered in large measure sys- 
temic cellular reactions. Whatever may prove to be its exact scientific 
basis, we firmly believe that it will be found of great practical aid in 
combating this difficult infection. The same principle might perhaps 
be applied to facilitate the recognition of carriers in other infections, 
for example, typhoid fever and pyelitis. 


5. Asch, P.: Miinchen. med Wehnschr., 1915, No. 39. 
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The vaccine was found to be of value not only as a diagnostic, but, 
to a certain extent, as a prophylactic measure. To this end we used it 
on about seventy-five infants and were able to change the entire nature 
of vaginitis in our institution. In patients who were vaccinated the 
vaginitis showed a mild type of infection. It is not to be expected 
that prophylactic injections can prevent the occurrence of carriers, 
just as diphtheria antitoxin cannot obviate the occurrence of diphtheria 
carriers, and typhoid vaccine cannot prevent the implantation of 
typhoid bacilli in the mucous membrane. However, the protected 
patients, instead of developing a vaginal discharge full of pus cells 
and gonococci, were found to have no discharge whatsoever, and to 
show as the only evidence of infection a few pus cells and micro- 
organisms in the cervical smears. In other words, a nonclinical type 
of disease resulted. The bacteria frequently appear atypical under 
these conditions; they are degenerated and often very small, as has 
been described by many in connection with chronic cases. It is too 
early to state how long this partial immunity will last. We have not 
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attempted to control its course by means of complement fixation, as 
our experience with this reaction has not been entirely satisfactory. 
For three years we made serum tests of this kind on the infants in the 
institution, in order to judge of the persistence of infection, but the 
results proved so contradictory that the attempt to solve the question 
by this means was abandoned. 

There are some diseases which occasion not only a recrudescence 
of vaginitis, but seem to confer a susceptibility to infection. This is 
especially true of scarlet fever. In this disease the susceptibility 
extends still farther, in that a systemic lack of resistance to the gono- 
coccus results, so that joint infections and other evidences of a specific 
bacterial invasion result. Recently Nicoll® reported three cases of 
gonococcus arthritis in children from the scarlet fever pavilion of the 
Willard Parker Hospital, and others have been noted in these wards 
from time to time. However, there is not merely an acquired suscep- 
tibility and probably also a natural susceptibility to gonococcus infec- 
tion, but also a well defined natural immunity. This has been very 
evident in individual instances among the infants in the asylum. 

At times it has been very difficult to carry out an absolute isolation 
of vaginitis patients, more especially when some infectious disease has 
visited the institution. For example, about two years ago, during a 
considerable epidemic of whooping cough, it became necessary to 
isolate the children according to the presence of pertussis rather than 
according to vaginitis. Under such conditions it was observed that 
some infants did not develop vaginitis in spite of some months of 
exposure in these wards. In other words, these babies possessed a high 
degree of immunity (Table 3). Since then this idiosyncracy has been 
confirmed by further observations and there are at present five, or 
possibly six, infants in the institution who may be said to be immune, 
or almost immune, to this infection, and who during the past two years 
several times have chanced to be in wards in which vaginitis broke out 
and who nevertheless each time have escaped infection. These cases 
have been given provocative vaccination in order to make certain of 
their freedom from infection, but in every instance this has failed to 
incite any inflammatory reaction. We do not know whether this is to be 
considered a local or systemic immunity. We may, however, call atten- 
tion to the fact that there seems to be no doubt that a similar immunity 
exists in the adult. It is to be remembered in this connection that there 
is frequently a difference in the configuration of the epithelium in dif- 
ferent individuals. In some, the columnar epithelium begins outside 
of the cervix, in others the squamous epithelium, which is typical of the 
vagina, extends even into the cervical canal. These variations, as well 
as others relating to the number, the size, and the patency of the 


6. Nicoll, M.: Arch. Pediat., 1914, No. 11, 804. 
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TABLE 3.—Cases or NaturAL IMMUNITY * 








Vaginal | Macro- | Micro- Provoca- 
Admitted | Age on Cervical Dis- scopic scopic tive Vac- 
Admission| Smear charge Pus Pus cination 





5/29/12 . 6/24/14 
8/16/14 
9/15/14 

12/30/14 
7/ 8/15 
7/15/15 | 7/15/15 
7/20/15 
3/ 7/16 
5/ 4/16 

5/23/18 5/24/14 
5/26/14 
6/24/14 
1/ 5/15 
5/14/15 
7/ 9/15 7/15/15 
7/20/15 
9/15/15 

12/30/15 
2/24/16 





3/ 6/16 
4/21/14 , 7/25/14 
7/ 8/15 
7/10/15 
7/20/15 
9/ 7/15 
12/30/15 
2/ 6/16 
8/ 4/16 
5/ 4/16 
6/16/12 . 6/24/14 
7/10/15 7/15/15 
7/20/15 
9/ 7/15 
12/30/15 
8/ 4/16 





























* Unavoidably exposed for some months during spring of 1914, due to pertussis epidemic. 
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cervical glands, have been shown to be present in earliest infancy.’ 
As is well known, the gonococcus has a particular affinity for surfaces 
covered with columnar epithelium, and is not able to attack those lined 
with squamous cells. This immunity is rare. In many instances it is 
probably not absolute and sooner or later, in the course of months, it 
will be found that infection takes place. It is reported as an observa- 
tion of interest, rather than as one which can play a role in the epidemi- 
ology of this disease. Bre 

. CONCLUSIONS 

Postmortem examinations show that in the subacute and chronic 
cases of vaginitis in infants the cervix is most frequently involved and 
that the vagina generally shows no signs of inflammation. Cervicitis 
would therefore seem to be a more correct term, in this connection, 
than vaginitis. 

Where numerous pus cells without bacteria are found in smears 
made from the cervix, an inflammation may be assumed to be present, 
and in the overwhelming majority of instances the inciting factor will 
be found to be the gonococcus. Other micro-organisms may, however, 
be the cause of the inflammatory process, for example a streptococcus, 
as in a case which was studied both during life and after death. It 
should be borne in mind that smears taken from new-born infants very 
frequently show pus cells, probably due to the invasion of the vagina 
by saprophytic bacteria, and that, in the new-born, they should not be 
considered pathologic or as evidence of gonococcal inflammation. 

Gonorrheal vaginitis, or cervicitis, should not be regarded as a dis- 
ease encountered especially in institutions, as it may be found in a con- 
siderable proportion of infants living in the crowded tenements in 
the city. 

In child-caring institutions the greatest obstacle to limiting and 
controlling the spread of this disease is the difficulty of recognizing 
latent cases. It affords, therefore, but one more aspect of the problem 
of the healthy but dangerous carrier, and of the difficulty of devising 
methods to prevent contact infection. By means of provocative inocu- 
lations of gonococcus vaccine we have found it possible to convert the 
concealed carrier into an open case, and in this way to discover many 
cases which had eluded detection. Vaccinations have also some pro- 
phylactic value, and may either confer protection or render subse- 
quent infection of a mild character, so that it assumes a bacteriologic 
rather than a clinical type. 

There is not only a natural susceptibility to this infection and an 
acquired susceptibility, as occurs in the course of scarlet fever, but a 
natural immunity, which may be sufficient to protect infants who come 
in contact with infected patients. 


16 West Eighty-Sixth Street. 


7. Moericke, R.: Ztschr. f. Geburtsh. u. Gynak., 1882, vii, 84. 
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REVIEW OF THE LITERATURE OF THE PAST 
TWO YEARS ON THE ORGANS’ OF 
INTERNAL SECRETION 


EDWARDS A. PARK, M.D. 
BALTIMORE 


The review which follows is intended to cover those parts of the 
literature on internal secretions of the past two years which have 
seemed to the writer to be especially important or interesting. It was 
found impossible to master the entire literature that has sprung up 
about this fruitful subject, much less to include it in its entirety in 
a review, so that some important work may receive no mention. Cer- 
tain organs known to have an internal secretion, the genital glands 
and pancreas, and others thought by some to possess an internal 
secretory function, such as the kidney, have been purposely omitted 
from consideration for lack of time and space for adequate treatment. 
On the other hand, the pineal and carotid glands, which have been 
much exploited recently, have been discussed in some detail, although 
no certainty exists that they are organs of internal secretion. Pende’s 
“new organ of internal secretion” has been included. 

The citations of the literature are not absolutely complete. Certain 
references which seemed to be of little value have been purposely 
omitted from the list, and doubtless some important references have 
been accidently passed over. 


THE SUPRARENALS 

Thomas,' and Elliott and Armour,” both writing in 1911, described 
the histologic changes which occur in the cortex of the suprarenal 
shortly after birth. It is well known that the suprarenal of the new- 
born child is considerably larger, relatively speaking, than the supra- 
renal at a later period of childhood or in adult life.- At the third post- 
natal month it actually weighs less than at birth (Elliott and Armour), 
although the body weight has increased by one half or two thirds. 
According to Elliott and Armour the cortex of the suprarenal at birth 
is composed of a narrow outer rim of cells, from which develops 


1. Thomas, E.: Beitr. z. path. Anat. u. z. allg. Path., L, 283; cited by 
Pappenheimer. 
2. Elliott, T. R., and Armour, R. G.: Jour. Path. and Bacteriol., 15, 1911. 
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the adult cortex, and between this rim and the medulla an enormous 
mass of fetal cortex, destined almost immediately to disappear. The 
medulla at birth is a thin core, not much more than a line in thickness, 
which increases in size progressively as age advances. The largest 
part of the chromaffin tissue of the new-born child lies outside the 
suprarenals in the paraganglia of the sympathetic. But these para- 
ganglia dwindle as the medulla of the suprarenal increases. ‘“Gen- 
eralizing roughly, one may say that the fetal cortex, which was 
so large, and the fetal paraganglia perish and are replaced by a new 
cortex and a new medulla, which constitutes the adult gland” (Flliott 
and Armour). The fetal portion of the cortex of the suprarenal 
contains at birth blood vessels, but not the lipoid substance, which 
seems to be the characteristic product of the permanent cortex. Imme- 
diately after birth it undergoes fatty degeneration and vanishes, but 
the outer rim, which contains the characteristic lipoid even before 
birth, increases in size and forms the permanent cortex of the gland. 

Lewis and Pappenheimer* have studied the suprarenal gland in a 
large series of children dying within the first three weeks of life. 
According to them the degenerative changes appear in the cortex very 
soon after birth, and are practically complete by the end of the second 
week. They cause an abrupt diminution in the breadth of the cortex. 
No regenerative process can be detected during the first three weeks 
of life. They think the fibrous tissue which in the mature gland 
separates the medulla from the cortex is formed simply by the collapse 
of the connective tissue framework of the fetal portion of the cortex 
as the result of the degeneration and disappearance of its parenchyma- 
tous cells. Neither prematurity nor inanition modify the course of 
the involution. 

Kern, who has looked for these changes in the suprarenals of pigs, 
rabbits, calves, sheep, rats and horses, has been unable to find them. 
If his observations are correct, the process seems to be peculiar to 
human beings. Elliott and Armour also state that the suprarenals of 
animals (they have not examined the suprarenals of the monkey) are 
smallest at birth and increase in size progressively as age advances, a 
fact which speaks against the occurence in the suprarenals of animals 
of the cortical changes in man. 

The active principle of the suprarenal (epinephrin) McCord dem. 
onstrated in very young beef fetuses by means of the uterus strip 
method. 


3. Lewis, R. W., and Pappenheimer, A. M.: A Study of the Involutional 
Changes Which Occur in the Adrenal Cortex During Infancy, Jour. Med. 
Research, 1916, xxxiv, 81. 
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J. H. Lewis* on the other hand, failed to detect epinephin in the 
suprarenals of human fetuses, even at term; and Elliott could discover 
only a trace of the epinephrin in the suprarenals of new-born children, 
although he found definite evidence of epinephrin in the paraganglion 
aorticum, a mass of chromaffin tissue situated close to the suprarenals. 
The epinephrin content of this ganglion was 1/500 of its weight. 
Similar negative results in human beings have been reported by Moore 
and Purinton,’® 1900, and Svehla,® 1900, using the older, less accurate 
chemical methods. The method which Lewis employed for the detec- 
tion of epinephrin was the chemical method advocated by Folin, Cannon 
and Denis.? 

Cannata® could find no epinephrin in the blood of new-born 
children—an experimental result to be anticipated. 

Fulk and Macleod® report that acid extracts of retroperitoneal 
chromaffin tissue of man, the dog, cat, rabbit, guinea-pig, white rat, 
calf, sheep and pig have the same physiologic action on excised strips 
of intestine and uterus as the active principle of the medulla of the 
suprarenal gland. 

Stewart, Rogoff and Gibson’? have been able to detect epi- 
nephrin in the blood after stimulation of the peripheral end 
of the splanchnic nerve, according to the method of Joseph and 
Meltzer. These last-named investigators found that when one cervical 
ganglion was removed in the rabbit and several days later the peripheral 
end of the splanchnic nerve stimulated, there occured an unmistakable 
dilation of the pupil on the ganglion-free side. Removal of the ganglion 
of the sympathetic had rendered the pupil on that side far more sensi- 
tive to epinephrin. Stewart, Rogoff and Gibson found that this charac- 
teristic response was obtained when epinephrin was injected into the 
blood stream and was not obtained when the splanchnic was stimulated 
after the suprarenals had been removed, or when the circulation was 
interfered with in such a way that epinephrin could not reach the eye. 
The latent period for liberation of epinephrin from the suprarenals 


4. Lewis, J. H.: Presence of Epinephrin in Human Fetal Adrenals, Jour. 
Biol. Chem., 1916, xxiv, 249. 

5. Moore, B., and Purinton, C. O.: Am. Jour. Physiol., 1900, iv, 57; cited 
by Lewis. 

6. Svehla: Arch. f. exper. Path. u. Pharmakol., xliii, 321; cited by Lewis. 

7. Folin, Cannon and Denis: Jour. Biol. Chem., 1912-1913, xiii, 477; cited 
by Lewis. . 

8. Cannata, S.: Sulla presenza di adrenalina, nel sangue del neonato, 
Pediatria, 1915, Series 2, xxiii, 244. 

9. Fulk, M. E., and Macleod, J. J. R.: Evidence That the Active Principle 
of the Retroperitoneal Chromaphil Tissue Has the Same Physiological Action 
as the Active Principle of the Suprarenal Glands. Am. Jour. Physiol., 1916, 
xi, Zi. 

10. Stewart, G. N., Rogoff, J. M., and Gibson, F. S.: The Liberation of Epi- 
nephrin from the Adrenal Glands by Stimulation of the Splenic Nerves and by 
Massage, Jour. Pharmacol. and Exper. Therap., 1916, viii, 205. 
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was exceedingly short, since the eye response seemed to occur at the 
same interval (a fraction of a second) whether the splanchnic nerve 
was stimulated or epinephrin injected into the renal vein. Massage 
of the suprarenal produced a similar eye response to that obtained by 
splanchnic stimulation. It was not found possible to exhaust the 
epinephrin supply in the suprarenals by fright, or morphin adminis- 
tration to such an extent that the characteristic effect on the eye could 
not be produced by splanchnic stimulation. 

Hartmann’! found that dilute solutions of epinephrin, for example, 
1 to 100,000, caused a fall in blood pressure in the peripheral vessels, 
even after the latter had undergone dilatation as a result of hemor- 
rhage, but that the same concentration of epinephrin produced a con- 
striction of the splanchnic vessels. 

Other investigators have previously reported dual action of epi- 
nephrin in dilute as compared with stronger concentration. Brodie and 
Cullis,’* for example, found that minute concentrations produced con- 
striction of the coronaries of animals, while stronger concentrations 
caused dilatation. 

Hoskins'* has conducted feeding experiments on white rats with 
desiccated suprarenal gland. The animals numbered forty-five, twenty- 
six serving as controls. Controls and experimental rats were of the 
same litters. The feedings were kept up from two to nine weeks. 
Hoskins found that the testes of the suprarenal fed animals showed 
definite hypertrophy, in accordance with the clinical evidence that the 
suprarenal cortex exerts a stimulating influence on the growth of the 
testes. No other effects of the suprarenal feeding were found. There 
were no disturbances in the growth or development of the rats. 

Stilling,** in 1888, discovered that when one suprarenal is removed, 
the remaining gland undergoes compensatory hypertrophy and that it 
is the cortical and not the medullary portion which is affected. Biedl*® 
in 1899 demonstrated by extirpation experiments in fish that the cor- 
tical and not the medullary element is essential to life. Crowe and 
Wislocki*® have now found that after partial extirpation of the 
suprarenal, the part of the cortex which is left undergoes hyper- 


11. Hartman, F. A.: The Differential Effects of Adrenin on Splanchnic and 
Peripheral Arteries, Am. Jour. Physiol., 1915, xxxvilii, 438. 
. Brodie and Cullis: Jour. Physiol., 1911-1912, xliii, 313. 
. Hoskins, R. G.: The Effects of Suprarenal Feeding, Arch. Int. Med., 
, xvii, 584, 
. Stilling, H.: Rev. de Méd., 1888, T9, 459; cited by Crowe and Wislocki. 
. Biedl, A.: Innere Sekretion, ihre physiologischen Grundlagen und ihre 
Bedeutung fur die Pathologie, 1913. 
16. Crowe, S. J., and Wislocki, G. B.: Experimental Observations on the 
Suprarenal Glands with Especial Reference to the Functions of Their Inter- 
renal Portions, Bull. Johns Hopkins Hosp., 1914, xxv, 287. 





PARK—ORGANS OF INTERNAL SECRETION 481 


trophy, chiefly in the fascicular zone, while the medullary portion 
shows no change, either gross or microscopical. After almost total 
removal of both suprarenals, the animals developed subnormal tem- 
perature, frequent convulsions, and entered into a condition analogous 
to shock. If recovery occurred, it was gradual, but ultimately became 
complete. Although they found that an autoplastic transplant of 
suprarenal might take, the cortical cells surviving while the medullary 
cells died, such a transplant appeared to have no functional value. The 
authors had one dog under observation for a year after reduction of 
the suprarenals to a minute rest, which promptly died with the symp- 
toms mentioned when this rest was removed. The following experi- 
ment is particularly instructive. On Nov. 13, 1912, Crowe and Wis- 
licki removed from a dog nine-tenths of the right and one week later 
the entire left suprarenal. The dog survived. Six months later they 
ligated the vessels supplying the small piece of the right suprarenal 
which had been left. The ligation was followed by convulsions, sub- 
normal temperature, etc. The animal surviving, on May 14, 1913, 
one-third of the rest was removed. Death then occurred in twenty- 
four hours after characteristic symptoms. The hypertrophy of the 
cortical portion of the rest was extreme, while the medullary portion 
showed no hypertrophy. 

Elliott?’ has made an extensive study of human suprarenals in 
health and disease. Among the numerous observations which he has 
made the following are of particular interest: The lipoids of the supra- 
renal, which are normally found in the cortex, are stored and consumed 
under conditions entirely different from those which govern the storage 
and consumption of the body fat; for example, while the body fat dis- 


appears in starvation, the cortical lipoid of the suprarenal persists. 


The cortical lipoid vanishes rapidly, however, during acute infections 
and is diminished in chronic infections and anemias. The lipoid con- 
tent of the cortex and the epinephrin content of the medulla have no 
relation whatsoever to each other. Elliott suggests that the function 
of the cortex may be to maintain the cholesterin ester content of the 
blood, which it is known becomes diminished under the same condi- 
tions as those under which the cortical lipoid of the suprarenal becomes 
diminished. He suggests also that the cortex of the suprarenal has a 
relationship to growth and sexual maturation. He points out the 
interesting fact that, morphologically, the cortical cells of the supra- 
renal are akin to the interstitial cells of the testis. 

Turning to the consideration of the medullary function of the 
suprarenal, he finds no evidence that high blood pressure depends on 
an increased epinephrin secretion. The epinephrin content is at its 


17. Elliott, T. R.: Pathological Changes in the Adrenal Glands, Quart. Jour. 
Med., 1914-1915, viii, 47. 
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lowest “in the afebrile acute cardiac failure associated with mental 
distress in the struggle to live,” but is not lower or higher in diseases 
accompanied by high blood pressure than in others. 

Jump, Beates and Babcock'* have collected from the literature 
seventeen cases of precocious sexual development associated with 
suprarenal tumor, all of which were confirmed by necropsy. It is 
interesting to note that fourteen of the seventeen patients were girls. 
In all the cases there was an overgrowth of pubic hair; in fourteen of 
them hair was present on the face; and in five there was axillary hair. 
Overgrowth of the body as a whole occurred in all. Precocious men- 
struation and breast development appeared in only one. The majority 
of the children showed diminished intelligence, but some appeared to 
be unusually bright. There seemed to be a tendency toward the 
assumption of the masculine type of sexual development in all the 
females and an exaggeration of the normal in the sexual development 
of the males. The tumor always involved the suprarenal cortex. 

Baldwin™ adds another case, a boy 5 years old, whose face was 
like that of a man and had been shaved for some time. The father 
thought that the premature sexual development had been evident at 
about the 18th month. Hair on the pubis and face appeared at 3, and 
at that time it was noticed the voice was like that of a man. The 
genitalia resembled those of the adult, except that the testes were small 
and not completely descended. Necropsy showed a large hyper- 
nephroma of one suprarenal and a small one of the other. The other 
organs of internal secretion were normal. 

Van der Bergh reports still another case of hypernephroma of the 
suprarenal in a girl of 3 years with somatic changes analogous to those 
just described. The girl was from 4 to 5 inches taller than the average, 
and her general aspect and the appearance of her genital organs sug- 
gested the adult state. There was no indication of pineal or hypo- 
physial tumor. The hypernephroma was removed and weighed 2,000 
gm. Van der Bergh reviews the literature. The ages in his group 
of cases ranged from 14 months to 14 years; two girls of 5 and 9 years 
had beards; extreme obesity occurred in several cases. 


90 


THE CAROTID “GLAND’”? 


Luschka, in 1862, gave the first accurate histologic description of 
the carotid bodies and expressed the view that they were glands and 


18. Jump, H. D., Beates, H., Jr., and Babcock, W. W.: Precocious Develop- 
ment of the External Genitals Due to Hypernephroma of the Adrenal Cortex, 
Am. Jour. Med. Sc., 1914, cxlvii, 568. 

19. Baldwin, J. F.: Adrenal Precocity; Precocious Development of the Exter- 
nal Genitals Due to Hypernephroma of the Adrenal Cortex, Jour. Am. Med. 
Assn., 1914, Ixiii, 2286. 

20. Betke’s article, on which this review is based, contains a complete bibli- 
ography and discussion of the entire subject. 
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not nervous tissue. Arnold, on the other hand, considered them 
actually to be blood vessels which branched and developed high epithe- 
lium in such a manner as to cause histologic resemblance to glandular 
tissue. 

Embryologists have derived the carotid bodies from the third bran- 
chial cleft (from the thymus), from the thyroid anlage and from the 
sheath of the carotid vessels. Kohn first recognized that the carotid 
bodies were composed of chromaffin tissue, and consequently their rela- 
tionship to the sympathetic system. 

In man the carotid bodies are two minute structures, 5 to 7 microns 
in length by 2.5 to 4 microns in breadth, each of which lies on the 
medial side of the corresponding common carotid artery at its bifurca- 
tion. 

The only clinical importance of the carotid bodies is that they 
occasionally give rise to tumors, more than thirty-nine cases of which 
have been reported, the youngest in a 16-year-old girl. These tumors 
have never been accompanied by constitutional disturbance. 

The function of the bodies has been investigated by Vassale, Fru- 
goni, Schmidt and Betke. Frugoni injected extracts into animals and 
obtained results which are now recognized as the effects of tissue 
extract, such as fall in blood pressure, collapse, etc. His conclusion 
was that the carotid bodies were organs of internal secretion, having 
a depressing influence on blood pressure. 

Schmidt excised the carotid bodies in two stages by first removing 
the bifurcating portion of the carotid artery on one side with its carotid 
body and subsequently the carotid artery and body of the other side. 
Since he obtained no symptoms or pathologic changes as a result of 
his extirpation experiments, he concluded that the bodies are func- 
tionless rudiments. 

Betke** repeated Schmidt’s experiments on dogs and cats. He 
noted no changes for from four to eight weeks, but after that latent 
period had elapsed, there occurred retardation in growth, increasing 
weakness and cachexia, which led after a few months to death. The 
necropsies showed no cause of death in either abdomen or thorax. 
The chief pathologic changes were found in the skeleton and the spleen. 
The skeleton showed both microscopic and macroscopic evidences of 
rickets; the spleen showed a disappearance of the follicles, in some 
instances accompanied by an increase in the connective tissue; large 
cells of the megalokaryocyte type were numerous. The bone marrow 
was characterized by atrophy of the marrow cells. 

Betke concluded that the carotid bodies are essential to life and 


21. Betke: Experimentelle Untersuchungen tiber die physiologische Bedeutung 
der Glandula carotica, Beitr. z. klin. Chir., 1915, xev, 343. 
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are, therefore, to be considered among the most important organs of 
internal secretion, belonging to the group which presides particularly 
over the growth of bone, and that they probably have some influence 
on blood formation. 

It is interesting to note that Betke’s experiments were published 
from Rehn’s clinic in Frankfort, where the experiments of Klose and 
of Flesch on the thymus were also performed. All three investigators, 
the one extirpating the carotid bodies, the other two the thymus, 
obtained almost identical results. The coincidence in the results of 
such widely different experiments suggests that some common factor, 
unrelated to the removal of either thymus or carotid bodies, may have 
been operative, such as infection, confinement, poor care, or improper 
food, or a combination of these, giving rise to illness characterized by 
the gradual development of rickets and ending finally in death, making 
its appearance among those animals subjected to operation. 

In any event, it is difficult to imagine that the carotid bodies can be 
essential to life, if it is true that they are merely aggregations of 
chromaffin tissue, when it is considered that chromaffin tissue is widely 
distributed in the body and even the comparatively immense mass of 
chromaffin tissue comprising the medullary portions of the adrenal 
glands is not essential to life.2* Further proof must be offered before 
3etke’s work can be accepted. 


THE PARATHYROIDS 


Not much important literature on the subject of the parathyroid 
glands has appeared during the past two years. 


Thimm* points out that the presence of more than two para- 
thyroids on a side does not mean that the anlagen were more than 
their usual number. 

In almost all the higher mammals parathyroid III is the lowermost, 
that is, the more caudally situated of the two parathyroids, but since it 
takes origin from the third pharyngeal pouch, while parathyroid IV, 
as its name indicates, develops from the fourth pharyngeal pouch, its 
original position in the embryo was above (cephalad to) that of para- 
thyroid IV. The explanation of the more caudal position of parathy- 
roid III lies in the fact that during its development it descends from its 
place of origin at the third pharyngeal pouch in company with the 
thymus cord, also derived from the third pharyngeal pouch, in the 
course of the migration of the latter downward (caudalward) toward 
the thorax, and comes to rest in most species of animals near the lower 


22. Biedl: Innere Sekretion, 1916, 
23. Thimm, L.: Zur Kenntnis der EpithelkGrperchen (Glandulae parathy- 
reoideae), Arch. f. Kinderh., 1914, Ixiii, 321. 
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pole of the thyroid, but in the rabbit descends farther, so as to lie often 
considerably below the thyroid, usually in the substance of the thymus 
gland. Parathyroid III is the larger and more constant of the two 
parathyroids. 

To return now to Thimm’s paper: When there are more than two 
parathyroids on a side, the meaning is that parathyroid III was drawn 
out during its fetal descent into a thin cord, which became either 
actually broken up into a number of fragments, each forming a sepa- 
rate parathyroid, or else so thinned in places as to give the appear- 
ance of several separate parathyroids, when in reality thin strands of 
parathyroid tissue (often so minute as to be capable of demonstration 
only on microscopic examination of serial sections) joined them 
together in a continuous chain. 

There is rarely, if ever, more than one parathyroid derived from 
the fourth pharyngeal pouch on a side, and not always even one. For 
example, in the guinea-pig parathyroid** IV is frequently absent or 
rudimentary. 

Fulci and Giannuzzi** extirpated some of the parathyroids in rab- 
bits and studied the parathyroid tissue that remained for resulting 
histologic changes. Though the rabbits died five or six days after the 
operation, with the symptoms of parathyroid tetany, the investigators 
were able to detect in the parathyroid rests signs which they inter- 
preted as regeneration. Epithelial strands passed from the main 
mass or masses of parathyroid tissue into the surrounding connective 
tissue, like the extensions from a neoplasm; some of the cells of the 
strands were undergoing division and young blood vessels were visible. 
They observed the same signs of regeneration in the parathyroid tissue 
of older animals after incomplete parathyroidectomy, as well as in the 
parathyroids of younger animals. 


Thimm’s work suggests that Fulci and Giannuzzi might have mis- 
taken the strands connecting separate masses of parathyroid tissue 
for regenerating parathyroid. In any event, their work is not very 
convincing. 

Jackson*® investigated the effects of inanition on the parathyroids 
of rats. The parathyroids did not appear to be reduced in young rats 
by inanition, but in older rats to an extent commensurate with the loss 


24. Ruben, R.: Zur Entwicklung der Thymus und der Parathyreoidea beim 
Meerschweinchen, Anat. Anz., Jena, 1911, xxxix, 571. 

25. Fulci, F., and Giannuzzi, A.: Ueber die Regenerationsfahigkeit der Para- 
thyreoidea (Vorlaufige Mitteilung), Centralbl. f. allg. Path. u. path. Anat., 
1915, xxvi, 97. 

26. Jackson, C. M.: Effects of Inanition on the Structure of the Thyroid and 
Parathyroid Glands of the Albino Rat, Anat. Rec., 1916, x, 208. 
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of body weight. He found that the parathyroid is less apt to develop 
structural changes during starvation than the thyroid and that normal 
variations in the histology of the parathyroids are less marked than in 
the thyroids. 

By far the most important experimental work on the parathyroids 
which has appeared during the past two years is that of MacCallum, 
Lambert and Vogel.** These investigators perfermed experiments on 
dogs to show in a new way that the increased excitability of the periph- 
eral nerves in tetany is caused by the lowered calcium content of the 
blood. The calcium content of defibrinated dog’s blood was reduced 
in their experiments by means of the dialysis method of Abel, Rown- 
tree and Turner; that is, the blood was passed repeatedly through a 
series of celloidin tubes immersed in a fluid which had the same inor- 
ganic composition as dog’s blood, with the exception that calcium was 
absent. By dialyzing dog’s blood against this fluid the calcium content 
of the blood was reduced, for example, from 0.0364 gm. to 0.0284 gm. 
per liter. But the dog’s blood could not be rendered calcium free by 
this method. 

When the defibrinated blood with its reduced calcium content was 
perfused through the isolated extremity of a dog, increased excitability 
of the nerves was obtained, as determined by the galvanic current. 
But when the calcium-reduced blood was introduced into a living 
animal, that is, substituted for the normal blood of the animal, no such 
lowering of the excitability of the peripheral nerves took place, for 
the apparent reason that the calcium of the tissues of the dog passed 
over so readily into the calcium-reduced blood as speedily to make up 
the previously created deficiency in the latter. It is a well-known fact 
that the introduction of normal blood into an animal suffering from 
tetany stops the symptoms of tetany for a time. But when calcium- 
reduced blood was introduced into an animal suffering from para- 
thyroid tetany no improvement of the symptoms resulted, thus demon- 
strating again the dependence of the symptoms of tetany on the low- 
ered calcium content of the blood. 

The authors advance the hypothesis that the function of the para- 
thyroid may be to convert the “nondialyzable calcium into a dialyzable 
form, which latter is essential for the control of the excitability of 
the nerves, but which is lost in the excreta and not newly formed in 
the absence of parathyroid secretion.” 


27. MacCallum, W. G., Lambert, R. A., and Vogel, K. M.: The Removal of 
Calcium from the Blood by Dialysis in the Study of Tetany, Jour. Exper. Med., 
1914, xx, 149. 
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THE PINEAL GLAND” 


The pineal gland was selected by Descartes (1628) as the probable 
seat of the soul, on account of its central position in the brain and its 
proximity to the ventricles. It has been considered as a possible organ 
of internal secretion only since other structures of doubtful significance 
to the body have been found to be glands of internal secretion of vital 
importance. Embryologically, the pineal gland is the vestigeal remnant 
of the pineal eye of the reptiles and certain other lower forms. 

Gutzeit®® in 1896 reported a case of teratoma of the pineal in a 
7-year-old boy with precocious sexual development. Oe¢cstreich and 
Slawyk*® in 1899 reported another case and almost simultaneously 
Ogle** reported a third case of pineal teratoma, both of them in boys 
less than 7 years old showing precocious sexual development. By 
1907 enough case reports of tumor of the pineal had accumulated ir 
the literature for Marburg** to collect forty-one, including his own. 
Although only two of Marburg’s forty-one cases of pineal tumor 
showed precocious sexual development, and only a very small number 
a bodily development exceeding the normal, and in spite of the fact 
that no experimental work has been done on the pineal which could be 
used as a basis for speculation (Dandy), Marburg enunciated three 
clinical syndromes. Hyperpinealism, according to Marburg, gave rise 
to adiposity; apinealism, to cachexia; and hypopinealism to precocity 
of sexual development and to hypertropic conditions of the genitalia. 


Since Marburg’s publication other cases of pineal tumor have been 
added to the list, bringing the total number, according to Horrax, to 
seventy. But in only two of these more recently reported cases have 
there been the symptoms of precocious sexual development, one, the 
case of von Frank-Hochwart** (1909) in a boy 51% years old, the other, 
Horrax’s own case (1916). Horrax has reported, in addition to the 
case of pineal tumor just mentioned which was made certain by 
necropsy, two additional cases thought to be pineal tumor on purely 
clinical grounds, but on such slim evidence as to make consideration 
of them unnecessary. 


28. A review of the entire subject by Kidd up to 1913 will be found in the 
Review of Neurology and Psychiatry, xi, 1-24 and 55-75. Marburg, Ergebn. 
d. inn. Med. u. Kinderh., 1913, x, 146, gives a complete discussion of the subject 
in its clinical aspects. Horrax: Arch. Int. Med., brings the bibliography up 
to date and gives an excellent résumé of the literature. 

29. Gutzeit: Ein Teratom der Zirbeldriise, Diss. K6nigsberg; cited by Kidd. 

30. Oestreich and Slawyk: Virchows Arch. f. path. Anat., clvii, 475; cited 
by Kidd. 

31. Ogle, Trans. Path. Soc., Lond., Vol. 50, p. 6. 

32. Marburg: Wein. med. Wehnschr., 1908, xlviii; Arbeiten a. d. Wiener 
neurol. Inst., 1906, xiii, 288; Ibid., 1909, xvii, 217; Ergebn. d. inn. Med. u. 
Kinderh., 1913, x, 146. 

33. Frankl-Hochwart: Deutsch. Ztschr. f. Nervenh., 1909, xx, 455; cited by 
Horrax. 
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Horrax’™’* authenticated case of pineal tumor was that of a boy 
aged 12 years, who had always been well except for asthmatic attacks 
until three and one-half months before his admission to the Brigham 
Hospital. There they noted that the patient was a lean boy, weighing 
97 pounds, with some pigmentation of the skin, unequal pupils, choked 
disk, diplopia on looking to the right, suggestive Romberg, positive 
Kernig’s sign, some stiffness of the neck and ataxia of the left arm. 
The symptoms, which had been observed during the three and one-half 
months prior to his admission to the hospital, were dilated and unequal 
pupils, a staring expression, blurred vision, headache, nausea and 
vomiting. The case was thought probably to be tuberculous meningitis. 
When, however, the necropsy revealed pineal tumor, certain other 
symptoms which apparently had not been sufficiently prominent to 
attract due attention were recalled. The boy, though lean, had gained 
40 pounds* during the year preceding his acute illness; the pigmen- 
tation of the skin was distributed differently from that of sunburn; the 
genitalia were developed in advance of the age; there was a little pubic 
hair and the down on his face was in excess of the normal. 

The important fact which the clinical study of tumors of the pineal 
gland brings out is that out of a total of seventy cases reported in the 
literature, symptoms of precocious sexual development appear in only 
five, and excessive growth in not more than seven. The study of case 
reports of pineal tumor, therefore, raises the inquiry whether the 
pineal gland has in reality anything to do with either sexual or physical 
development; in other words, whether precocious sexual development 
or growth occurring in cases of pineal tumor can not be explained by 
pressure effects on neighboring structures (the hypophysis?). 

The most important symptoms of pineal tumor from the stand- 
point of diagnosis are the focal symptoms produced by the pressure 
of the tumor against the corpora quadrigemina and underlying struc- 
tures, with resulting rather characteristic involvements in the distribu- 
tions of the oculomotor nerves on both sides, and vertigo. The focal 
symptoms are usually accompanied by general symptoms of tumor. 
It may be said that if precocious sexual or physical development is 


present in a given case, unaccompanied by any focal symptoms point- 


ing definitely to the pineal, it is probable that the cause lies elsewhere 
than in the pineal gland. 

Cysts are the most frequent form of pineal tumor and next to cysts, 
teratomas. All five cases of pineal tumor showing precocious sexual 
development have been teratomas of the pineal. Hemorrhage into the 


34. Horrax, Gilbert: Studies on the Pineal Gland. I. Experimental Observa- 
tions, Arch. Int. Med., 1916, xvii, 607. 
35. He weighed 114 pounds at the beginning of his illness. 
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pineal and abscess of the pineal have been reported, and also tubercu- 
lous and syphilitic involvements. 

The experimental attempts to determine the existence of pineal 
function have followed the usual lines employed in the determination 
of the function of organs of internal secretion, namely, feeding and 
injection experiments and extirpation of the gland. 

Extirpation of the pineal gland has been performed by Sarteschi*® 
in 1910 (rabbits) and in 1913 (puppies and guinea-pigs) ; by BiedIl* in 
1910 (dogs) ; by Exner and Boese** in 1910 (rabbits) ; and by Foa*® 
in 1912 and 1914 (chickens). Sarteschi had very few survivals from 
his experiments. One puppy gained more rapidly in weight than the 
control puppy and at autopsy it was found that the testes were larger 
than those of the control. Biedl’s three surviving dogs*® showed no 
effects. Exner and Boese’s six surviving rabbits remained normal. 
Foa succeeded in his first set of experiments in bringing three pineal- 
ectomized cocks and twelve hens to maturity. The pinealectomized 
cocks crowed and were sexually active from forty-two to seventy-nine 
days before their controls, and developed hypertrophied combs and 
testes. In his second set of experiments two male and five female 
chickens survived. The two males developed in exactly the same way 
as the males of the first set of experiments. But the females in both 
sets of experiments remained entirely normal. Foa also removed the 
pineal gland from a few rats, with indefinite results very similar to 
those obtained by Horrax. 

Adler, attracted by the experiments of Foa, investigated pineal 
function in the frog. The frog larva seemed to be particularly adapted 
for demonstration of the effects of extirpation of the pineal. For if 
the pineal regulates in some special way growth and development, its 
activity should be intense at the period of metamorphosis from the 
larval state, and consequently the changes produced by its removal 
should become very evident as the period of metamorphosis falls due. 
In the second place the phenomenon of sudden transition from tad- 
pole to frog, at about the tenth to the thirteenth week, afforded a 
splendid means of measurement of any influence on the development 
and growth of the animal. 

Adler*! pinealectomized by means of the thermocautery 850 tad- 


36. Sarteschi, U.: Folia Neurobiologia, Vol. iv, No. 6; cited by Kidd. 

37. Biedl, A.: Innere Sekretion, 1913, p. 194. 

38. Exner and Boese: Deutsch. Ztschr. f. Chir., 1910, cvii, 182; Miinchen, 
med. Wehnschr., 1911, i, 154; Neurol. Centralbl., 1910, 754. 

39. Foa, C.: Arch. ital. de biol., 1912, Ivii, 233; Ibid., 1914, 1xi, 79; Pathologica, 
iv, 445. 

40. Biedl’s dogs were fully grown at the time of operation. 

41. Adler: Extirpation der Epiphyse, Arch. f. Entwicklungsch. d. Organ., 
1914, xl, 1. 
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poles, averaging 21 mm. in length. However, a very small number of 
them survived the operations and the subsequent period of observation. 
His operative frogs showed no differences in growth or development, 
which he felt justified in referring to the removal of the pineal. When 
he killed the surviving animals two months after the pinealectomy, he 
was unable to find any changes in thyroid, hypophysis, thymus, or in 
the testis. He concluded, therefore, that the pineal does not exercise 
in the frog the functions which were indicated by Foa’s experiments 
in the fowl. 

Dandy** (1915) was the first to devise a satisfactory experimental 
method for removal of the pineal gland in dogs. The methods used 
by the investigators already mentioned were accompanied by a high 
mortality, due to hemorrhage from the veins of Galen, which are in 
close proximity to the pineal gland. Dandy’s method depends on an 
exposure of the pineal by incision through the corpus callosum. He 
used dogs varying in age from 10 days to 3 weeks, the exact number 
of which are not stated in his publication. One of his animals was 
alive fifteen months after the operation; one died of distemper one 
year afterward; and several survived three to eight months, dying of 
some condition entirely unrelated to the pineal. Dandy’s experiments 
were hampered by the distemper and mange. He was unable to detect 
any change in his animals in their sexual or physical development, or 
in the histology of any of the organs, including the organs of internal 
secretion. He concluded that the pineal is not essential to life and that 
removal of the gland in dogs furnishes no evidence that it possesses a 
function. 

The most recent pineal extirpations are those of Horrax** in 
guinea-pigs and rats. Out of a large number of guinea-pigs Horrax 
succeeded in removing the pineal completely in fifteen males and 
twenty females, which were able to survive the operation. His animals 
were 2"days to 7 weeks old at the time of the operation, and were kept 
under observation for periods varying from seven and one-half to 
fourteen weeks. He controlled his operative animals chiefly but not 
entirely from the same litters aud performed on the controls sham 
operations, stopping short of removal of the gland. Horrax found that 
loss of the pineal was not followed by any change in the weight curve. 
He did find, however, that the testes of the male animals of his opera- 
tive series outweighed those of the controls, averaging 12.8 gm. as 
opposed to 9.9 gm., the average weight of the testes of the controls. 
Between the ninth and eleventh weeks minor histologic changes were 
found ; but in younger animals none were present, and in older animals 


42. Dandy, W. E.: Extirpation of the Pineal Body, Jour. Exper. Med., 1915, 
xxii, 2. 
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the changes, if formerly present, had disappeared. The changes noted 
in the period between the ninth and eleventh weeks were larger tubules 
and more signs of spermatogenesis than in the testes of the control 
animals. The seminal vesicles of the operative guinea-pigs also 
appeared to be the more distended and to contain a colloid substance 
in greater abundance. The female animals in Horrax’ experiments 
seem to have been essentially unaffected, although he thought he could 
discern a tendency toward earlier conception. 

Horrax’ pinealectomies in rats showed really nothing except that 
the operation was feasible in that species of animals, for his experi- 
mental material was killed off in large part by an epidemic. 

Horrax draws two conclusions from his experiments, that the loss 
of the pineal hastens the growth and maturation of the testes and 
tends to accelerate sexual maturity in the females. 

Howell,*® 1908, Dixon and Halliburton,** 1909, Jordan and Eyster,** 
1911, Ott and Scott,** 1912, injected pineal extract into animals, obtain- 
ing on the whole negative results. Horrax, using pineals from young 
calves and sheep to make his extract, obtained a fall in blood pressure. 
McCord* also obtained a drop in blood pressure by injection of pineal 
extract into animals, and in some instances even death. Both investi- 
gators attributed the fall to the physiologic action of the internal secre- 
tion of the pineal gland. 

Dana and Berkeley*® have performed feeding experiments on young 
guinea-pigs, kittens and rabbits. They found that the animals fed with 
pineal gained weight more rapidly than the control animals. They 
then fed pineal glands to defective children, including mongolian idiots, 
and found that their mental progress was more rapid, though they did 
not gain in weight so rapidly as the control children. 

The most numerous feeding experiments have been done by 
McCord.** He fed powdered extract of pineals taken from animals 
of different ages to guinea-pigs, puppies, adult dogs and chicks with 
remarkable results. He found that chickens fed with the extract of 
the pineals of young animals gained in weight more rapidly than the 
control chickens, but that when they were fed extract from pineals 
of mature cattle, they gained no more rapidly than the controls. In 
his feeding experiments on guinea-pigs he found a symmetrical over- 
growth of the pineal-fed guinea-pig and also an acceleration of sexual 


43. For references to the work of these investigators consult Kidd or Horrax. 

44. McCord, C. P.: The Pineal Gland, Interstate Med. Jour., 1915, xxii, 354; 
The Pineal Gland in Relation to Somatic, Sexual and Mental Development, 
Jour. Am. Med. Assn., 1915, Ixv, 517. 
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Rec., New York, 1913, Ixxxiii, 835; cited by Horrax. Berkeley, W. N.: The 
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maturity, as demonstrated by the fact that with but two exceptions 
young guinea-pigs were born to the pineal-fed females left to breed 
naturally with pineal-fed males earlier than young were born to the 
control females bred to control males. McCord’s experiments on 
puppies were rendered of little value because of an epidemic of dis- 
temper. Nevertheless, he thought he could detect more intelligence in 
the pineal-fed dogs than in the controls, as well as increased growth. 
He remarks that when his experiments were finished only the pineal- 
fed dogs were in demand as pets. 

It seems probable that a mass of experimental literature of a con- 
flicting nature will develop about the pineal body, like that which has 
sprung up around the thymus and the spleen. It can now be said that 
the experimental work on the pineal up to the present time has failed 
to prove that it possesses a function. The results of Foa, which were 
negative in the pullets and positive only in a few cocks, cannot be 
regarded as in any way final. The changes which Horrax obtained 
were so slight as to make it seem remarkable he should have regarded 
his experiments as positive. If the extraordinary results which 
McCord obtained by feeding pineal were actually caused by the active 
principle of the gland, the extirpation experience of Dandy and Hor- 
rax ought to have brought overwhelming evidence of pineal function 
and clinical literature to abound with examples of pineal disease. 


THE PITUITARY 


Keeton and Becht*® found that direct electrical stimulation of the 
hypophysis caused an increase in the reducing substance of the blood, 
while stimulation of the brain in front of and behind the hypophysis 
failed to produce any increase in the reducing substance. The increase 
did not take place in dogs whose splanchnic nerves had been cut—a 
finding not in accord with the theory held by Cushing and others that 
it is the hormone discharged by the hypophysis into the blood which 
causes mobilization of the glycogen. 

Dandy and Goetsch*’ have shown that fibers from the sympathetic 
are sent to the pituitary body. By stimulating the cervical sympathetic 
ganglia Shamoff** obtained glycosuria and diuresis in eight out of 
fifteen animals tested. All nervous pathways from the stimulated 
ganglion to the kidneys had been cut. Shamoff, therefore, arrived at 
the opposite conclusion from Keeton and Becht, namely, that it was 
the secretion of the hypophysis thrown out into the blood stream as a 


46. Keeton, R. W., and Becht, F. C.: The Stimulation of the Hypophysis in 
Dogs, Am. Jour. Physiol., 1915, xxxix, 109. 

47. Dandy and Goetsch: Am. Jour. Anat., 1910, xi, 137; cited by Shamoff. 

48. Shamoff, V. N.: Concerning the Action of Various Pituitary Extracts on 
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result of stimulation of the sympathetic which produced glycosuria 
and diuresis, especially in view of the fact that the response obtained 
was a typical pituitary response, as was indicated by the combination 
of increased blood pressure, glycosuria and polyuria. 

Weed and Cushing** determined that extract of the posterior lobe 
of the hypophysis introduced intravenously into animals caused an 
increase in the rate of production of the cerebrospinal fluid. The 
increase obtained appeared to be independent of respiratory or hemo- 
dynamic influences. The authors consequently thought that it was 
due to the specific action of some substance in the posterior lobe of 
the hypophysis on the choroid plexus, stimulating it to increased secre- 
tory activity. 

McCord*® found that the pituitary in eight-year-old bovine fetuses 
showed the presence of the active principle as determined by the 
method of Dale and Laidlow.*t McCord believes the active principle 
of the pituitary is present in fetal life as early as the gland is capable 
of macroscopic recognition. 

Lewis® found that the quantity of pressor substance contained in 
the hypophysis of the pig fetus of 175 mm. was sufficient to indicate 
that a pig fetus of this size is independent of its mother’s hypophysial 
secretion. Lewis discovered evidences of the pressor substance in the 
hypophysis of pig fetuses 125 mm. long. 

Fenger®® attempted to determine by the use of the uterus strip 
method of Fraenkel whether a seasonal variation in the secretory 
activity of the posterior lobe of the hypophysis could be demonstrated, 
but was unable to find any difference in the extracts from summer and 
winter glands. 

The literature of the past two years contains reports of a number of 
experiments in pituitary feeding which have given quite discordant 
results. 

Pearl and Surface®* obtained no evidence that the hypophysis 
activates the resting ovary of the hen. 
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L. M. Clark®® found, on the other hand, that feeding of the pit- 
uitary gland (the anterior lobe) of young catile to hens raised the 
egg production curve at a time when the latter was normally on the 
decline. The effect was noticed four days after feeding was begun 
and lasted for a number of days after it had been stopped. He 
observed, further, that a greater percentage of eggs hatched when 
both parents had received pituitary feeding than when no pituitary 
was used. 

Pearl,®*° who also fed desiccated substance of anterior lobe of 
hypophysis to hens at the period of decline in egg production, could 
find no evidence that it produced any effect. He came to the conclusion 
that feeding of the pituitary to growing pullets does not bring about 
earlier activation of the ovary. The feeding cf the anterior lobe to 
chicks, however, produced a retardation in growth. 

Robertson®’ studied the effects of pituitary feeding on the growth 
of mice. The administration of 0.125 gm. per day of anterior lobe 
pituitary tissue to mice, begun in the fourth week, led to retardation of 
growth during the earlier portion of what Robertson terms “the third 
growth cycle,” that is, between the sixth and twentieth weeks; but 
from the twentieth to the sixtieth week, in the latter part of “the third 


growth cycle,” to an acceleration of growth, so that the pituitary-fed 


mice caught up to and surpassed the controls. Robertson further 
observed that pituitary-fed animals from the thirtieth week onward 
appeared more compactly built than the controls. Though “weight for 


,’ 


weight they were smaller, size for size they were heavier.” He also 


observed that the pituitary-fed animals showed marked belligerency. 
Robertson** thinks he has isolated the active principle of the ante- 
rior lobe of the pituitary, which affects growth, giving it the name 
“tethelin.” The effects on mice obtained by its administration were 
identical with those which followed the administration of the entire 
gland. It is prepared by extracting the dried tissue of the anterior 
lobe of the pituitary with boiling alcohol and precipitating with ether. 


, 


Robertson” investigated the effects of extracts of the anterior lobe 
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of the hypophysis on the growth of carcinomas inoculated into rats. 
He found that emulsion of the anterior lobe of the ox pituitary 
markedly increased the rate of growth of the primary tumor and that 
small tumors were affected even more than large tumors. But the 
acceleration in growth was evidenced only at a certain stage in the 
growth of the tumor, subsequent to the twentieth day after inoculation. 

Goetsch®® also has made feeding experiments with the pituitary 
gland to determine the effects on growth and sexual development. He 
used white rats, choosing stock of known pedigree, in order to reduce 
normal variation in his material to the lowest possible point. He con- 
ducted separate experiments, using the dried, powdered extract of the 
entire hypophyses and of the anterior and posterior lobes, respectively. 

When dried extract of the entire gland was fed to young rats in 
excessive doses (0.1 gm. daily), it caused failure to gain in weight, 
loss of appetite, diarrhea, muscular weakness and tremor. These 
symptoms Goetsch attributed to the activity of the posterior lobe 
element. When whole gland was fed in smaller dosage, it caused 
within from twenty-five to forty days a more rapid growth and devel- 
opment, larger nipples in the females, and a more coarse, harsher coat 
of hair than in controls fed on the same diet. Some of the controls 
received ovarian extract in the same dosage as that of the hypophysis. 
The influence of whole gland feeding on the sex glands of the female 
was to make the ovaries, tubes and cornua of the uterus larger and 
more vascular than those of the controls and maturity of the ovary to 
occur one or two months before the normal time. Maturity of the 
ovary was indicated by active ovulation and Graafian follicle formation. 
The effect of whole gland feeding on the genital organs of the male 
was the production of a more rapid growth and development of the 
testes, an earlier descent, precocious spermatogenesis occurring at a 
time when the testes of the controls were still immature. 


The feeding of anterior lobe alone caused increased weight, greater 
and more vigorous body growth and an earlier and more active genital 
development, but without the diarrhea and nervous ‘manifestations 
seen at the beginning of whole gland feeding. The period of sexual 
development was shortened by at least one month. That feedings of 
the anterior lobe produced earlier and greater sexual activity was 
demonstrated by the fact that a male and a female fed with anterior 
lobe over a period of from eight to nine months bred earlier and 
oftener than a control pair, producing two litters in seven months, 
while the control pair had no offspring. The effect of continued 
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anterior lobe feeding on the sex glands held throughout the life of 
the animal and was greater, the longer had been the period of adminis- 
tration. Its stimulating effect on the parents was seen in the offspring 
in intrauterine development and during lactation; and when feeding 
of the offspring with anterior lobe was begun as soon as lactation from 
the hypophysial-fed mother had come to an end, the very maximal 
effects were produced. 

Posterior lobe feeding did not stimulate growth or the development 
of the sex glands; in fact, it seemed to retard the development. In 
large doses it caused a diarrhea, with loss of weight. 

It might be mentioned that ovarian extract, Goetsch found, had a 
stimulating influence on the sexual development of the female, but a 
retarding influence on that of the male. 

Solem and Lommen™ have found that injection of pituitary extract 
causes a decrease in the flow of saliva. In their opinion the decrease 
is brought about by the constricting action of pituitary extract on the 
arterioles of the salivary glands, which diminishes their blood supply 
and also by its specific inhibiting influence on the secretary nerves 
of the glands. 

Simpson and Hill® have studied the effect of pituitary extract on 
milk production. Their conclusion is as follows: 


The administration of pituitary extract, by intravenous, intramuscular or 
subcutaneous injection, to a lactating animal leads to a marked increase in the 
quantity of milk secreted and also in its fat content. In the goat, if the 
injection be continued at intervals over a prolonged period—several months— 
immunity to its action on the mammary glands appears to be established both 
in regard to the amount of milk yielded and the percentage of fat it contains. 


Livingston® castrated and spayed rabbits to determine any result- 
ing alterations in the weight of the organs of internal secretion, in 
particular the hypophysis. He found that though hypertrophy of the 
hypophysis did not regularly follow spaying or castration, it usually 
occurred and was a commoner development in females than in males. 
On the other hand, he discovered that a constant relationship did exist 
between increase in body weight and hypertrophy of the hypophysis, 
that is, an increase in the size of the hypophysis was accompanied 
by increased rate of growth and vice versa. No effect on the supra- 
renals or thyroid could be detected. 
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Posterior Lobe of the Hypophysis on the Secretion of Saliva, Am. Jour. Physiol., 
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Cushing and Goetsch** have made an interesting study of the 
organs of internal secretion in seven hibernating woodchucks. They 
found changes of a minor character in several of the organs of internal 
secretion, but the most definite changes in the hypophysis. The latter 
was reduced in size, and the cells of the pars anterior in some of the 
animals had lost their characteristic staining reactions to acid and 
basic dyes. After hibernation was over, the gland regained its normal 
size and the cells their normal staining properties and showed signs 
of division. Their conclusion is as follows: 


On the basis of these observations hibernation may be ascribed to a seasonal 
physiological wave of pluriglandular activity. The essential réle may perhaps 
be ascribed to the pituitary body, not only for the reason that the most striking 
histological changes appear in this structure, but also because deprivation of the 
secretion of this gland alone of the entire ductless gland series produces a 
group of symptoms comparable to those of hibernation. 


They base the conclusion just given on an analogy. Human beings 
with hypopituitarism have shown storage of fat, slow pulse and respira- 
tion, extreme somnolence and subnormal temperature. The hiber- 
nating animal shows exactly this same group of symptoms. The 
histologic changes in the hypophyses of both are similar. Since the 
alteration in the hypophysis appears to be the cause in the one, it must 
be the chief cause at least of the other. Cushing and Goetsch point 
out that the theory originated with two Italians, Salmon (1905) and 
Gemelli (1906), both of whom, however, had, in Cushing and 
Goetsch’s opinion, an incorrect conception of the mode of activity of 
the hypophysis. 

Their conclusion that hibernation is the result of a “wave of pluri- 
glandular inactivity” with the hypophysis playing “the essential rdle” 
forms an attractive hypothesis. 

Fry® has made histologic studies of the pituitary in eight cases of 
diabetes, two of myxedema, one of cystic goiter, one of Addison’s 
disease and one of status lymphaticus. In the hypophysis of diabetes 
he found an increase in the chromophil cells, which appeared as adeno- 
matous masses, evidences of conversion of chromophil cells into colloid 
and, in some instances, degenerative changes which were so extensive 
that few of the cellular elements in the anterior lobe remained. He 
believed these changes were not a part of a general reaction of the 
body tissues to the disease, but indicated that the hypophysis was 
primarily affected and consequently that it might be primarily con- 
cerned in the causation of diabetes. In the case of myxedema he 
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found the pituitary increased in weight; in the case of goiter showing 
a hyperplasia of chromophil cells, an increase of colloid in the inter- 
glandular cleft, but unchanged in Addison’s disease and status lympa- 
ticus. He advanced a theory of explanation of the secretary mechanism 
of the hypophysis which need not be discussed here. 

Riese®® reports favorable results*’ from the use of hypophysis 
extract in asthma, comparable to those obtained by the use of epineph- 
rin. Similar results had been obtained previously by Borchardt 
(Riese). 

Numerous case reports appear in the literature indicating a favor- 
able effect following the use of hypophysial extract in diabetes 
insipidus. Grgndahl*’ reports a case of diabetes insipidus accompany- 
ing hypophysial tumor in a 16-year-old subject who showed alimentary 
glycosuria, as well as polyuria and infantilism, and subsequently 
developed evidences of acromegaly. The polyuria was reduced from 
the neighborhood of 6 liters a day to about 2 liters by injections of 
pituitary extract. 

Hoppe-Seyler® reports a case in which the urinary output ranged 
from 4 to 7 liters daily and the specific gravity of the urine was 1.002, 
treated by pituitary extract. Subcutaneous injections of pituitary 
extract repeatedly caused temporary reduction of the total urine to 
between 1 and 2 liters in twenty-four hours. 


Graul® reports a similar case in which extract from the pars inter- 
media and posterior lobe was given hyperdermically with success. 


Metzfeldt®® reports three patients with diabetes insipidus, one of 
whom showed improvement when treated with pituitary extract. This 
case, which Motzfeldt reports in extenso, is particularly interesting in 
that the patient appeared to be benefited by taking hypophysial gland 
by mouth. It was necessary for him to take from five to seven glands 
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at a time, raw or dried and powdered, in order to obtain an effect 
comparable to “one quarter of a syringe full of commercial extract.” 

Von Konschegg and Schuster™! have obtained well-marked diminu- 
tion in urinary output by the use of pituitary extract injections in both 
animals and man. The best results they obtained in human beings 
suffering from primary idiopathic diabetes insipidus. Their animal 
material was rabbits. 

Pollock’? reported four cases of hydrocephalus accompanied by 
adiposity and tapering hands as probable examples of hypopituitarism, 
caused by the increased intracranial pressure on the hypophysis. 


THYMUS 


Badertscher*® finds that the thymus of the pig is of both ectodermal 
and entodermal origin. The ectodermal derivative, he thinks, is con- 
stant and forms the “superficial thymus.” Kastschenko*t (1887) and 
Zotterman*® (1911) also derive the thymus of the pig from both 
ectoderm and entoderm. 

In the guinea-pig and mole*® the thymus has also been traced to 
both ectoderm and entoderm, but appears to be purely entodermal in 
the other higher mammals investigated. 

Marine” points out the frequency of duct-like spaces or tubules in 
the thymus of dogs. He was able to find them in 21 per cent. of the 
animals examined, but in only one human thymus out of a total of 126. 
Marine believes that these duct-like tubules are closely related in their 
origin to the Hassall corpuscles, both springing from the “embryonic 
thymic epithelial tubules and cords.” He considers that in the case 
of the Hassall corpuscles the involutionary change took place before 
the differentiation into tubules occurred; in the case of the tubules 
differentiation occurred before the involutionary process began. 
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Hart** also has made a study of the Hassall corpuscles. He states 
that they are without doubt derivatives of the epithelial elements of 
the thymus. On this point there is a very general agreement among 
all authors, although it has been maintained by some investigators 
that the Hassall corpuscles take origin from the endothelium of blood 
vessels (Afanassiew,’’ Barbarossa®®). According to Hammer,*? Hart 
and others the Hassall corpuscles are formed by a coalescence of the 
thymus reticulum (the epithelial element) very much as giant cells 
are formed about foreign bodies. Hart states, further, that Hassall’s 
corpuscles are continually being formed so long as the thymus reticu- 
lum continues to exist. In this sense, then, the Hassall corpuscles 
are an index to the functional activity of the thymus. Hart is careful 
to state that he does not regard the Hassall corpuscles as the secre- 
tory element or representing the secretory mechanism of the thymus, 
as some writers on this subject have done (Magni** Mensi,** Livini**). 
He regards the epithelium of the thymus (the so-called reticular cells) 
as the true secretory element and the Hassall corpuscles merely as 
the index to the amount of epithelium present. “In a word, it is 
possible to estimate the functioning energy of the thymus by the kind 
and number of the Hassall corpuscles . . . . and so draw conclusions 
in regard to the condition of the organ at the time of death.” The 
formation of Hassall corpuscles is most active in childhood, and in 
pathologic conditions in which the thymus function is increased. 

Cases of congenital status thymolymphaticus have been reported 
by Hedinger*® (12 cases), Kayser,®* Fligge,*’ Somma** and Durante,*® 
but according to Schridde®® it is not certain that they are all true cases, 
for, in the majority, data essential to the diagnosis are lacking, such 
as weight of the thymus or evidences of status lymphaticus outside 
the thymus itself. Schridde’s*® paper consists of a report of three 
cases of congenital status thymolymphaticus. In one case the thymus 
weighed 19 gm., in the second 24 gm., in the third 26 gm. The histo- 
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logic picture of the thymus in all three cases was identical with that 
described by Schridde as characteristic of the thymus of postnatal 
status lymphaticus. In all three cases hyperplasia of the medulla of 
the thymus was present, and the lymph follicles of the spleen were 
enlarged so that they were visible to the naked eye and in two of the 
cases the follicles of the intestines were also macroscopically visible. 
All three were excellently nourished infants. The mother of one of 
them died of eclampsia soon after the birth of the child and showed 
at necropsy the lesions of status thymolymphaticus, a coincidence 
which at once suggested the possibility that the pathologic condition 
was hereditary. Schridde also examined the thymus gland in about 
fifty stillbirths not the subject of status lymphaticus and found that 
the difference in weight of the thymus at birth is considerable, vary- 
ing from 5 to 20 gm. 


The average which Hammar gives for the weight of the thymus 
in the normally sized child at birth is 13.26 to 14.4 gm. 


It is well established that the thymus either continues to persist 
or undergoes a reviviscence in certain diseases, as, for example, very 
commonly in exophthalmic goiter and with considerable frequency in 
Addison’s disease and myasthenia gravis. 


Hart* reports two cases of myasthenia gravis and discusses at some 
length the relationship of the enlarged thymus to the disease. He 
thinks the enlarged thymus of myasthenia gravis is a persistent thymus 
which has undergone hyperplasia, as the persistent thymus, in his 
opinion, tends to do, and that the aggregations of round cells are 
lymphocytic infiltrations. He attaches a twofold significance to the 
enlargement of the thymus in myasthenia. In the first place, he 
believes it indicates that the affected individual has the lymphatic 
constitution ; in other words, is constitutionally inferior and, therefore, 
predisposed from birth to the development of such disturbances as 
exophthalmic goiter and myasthenia gravis. In the second place, Hart 
believes the thymus in myasthenia gravis exerts a pathologic function 
and is frequently, if it is not always, the cause of the disease. He 
states that removal of the hyperplastic thymus cures myasthenia gravis, 
basing his statement apparently on a single case in which the thymus 
was removed by Sauerbruch,*? but at the same time admits that there 
are cases of myasthenia gravis without hyperplasia of the thymus, a 
fact which is well known. He endeavors to extricate himself from the 
dilemma caused through this admission by saying that after all an 
enlarged thymus is only one of numerous stigmata of constitutional 
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inferiority and that absence of enlarged thymus does not mean that 
the subject of myasthenia may not be constitutionally inferior, and 
in the second place that the thymus, though involuted, may exert a 
deleterious influence, citing that now well-worn case of von Haberer’s, 
in which great improvement took place in a patient acutely sick with 
exophthalmic goiter, when a part of the retrosternal fat body was 
removed. Hart seems to be attempting to transfer his theories of 
thymus function in exophthalmic goiter to the thymus in myasthenia 
gravis. His reasoning is not clear and his interpretation of the facts 
seems to be tuned to his theory. The important point in his article is 
his statement that removal of a hyperplastic thymus cures myasthenia 
gravis. The truth or falsity of this statement should be investigated. 

Funk and Douglas,** on the other hand, call attention to the com- 
plete disappearance of the thymus in pigeons suffering from beriberi. 
Their studies are limited to eight pigeons, apparently uncontrolled. 
Although the thymus is supposed to persist throughout life in the 
pigeon, Funk and Douglas were unable to find even microscopic rests 
of the thymus in their beriberi pigeons. In addition to disappearance 
of the thymus they found changes in other organs of internal secretion. 
The thyroid showed a marked degeneration in two instances and in a 
third signs of inflammation. The pituitaries also showed degenerative 
changes. (Their findings in the pituitaries can scarcely have any value 
because of their method of preparation for histologic study, which 
must have made accurate histologic interpretation impossible.) The 
ovaries were reduced in volume: the testes, atrophied. The pancreas 
was small and showed areas of degeneration. The spleen also was 
diminished in size and showed absence of the malpighian bodies. The 
ages of the birds were not given. 

The work of Funk and Douglas was assailed by Williams and 
Crowell.** These authors found that in human beings having beriberi 
involution of the thymus does not always occur. In some cases the 
thymus was found actually enlarged and in others even status lymph- 
aticus present. In a beriberi subject of 13 years the thymus weighed 
28 gm.; in another 18 years old, 12 gm. Their experimental study 
was made on sixteen chickens having beriberi. The thymus had dis- 
appeared in seven of the chickens, was atrophied in five, and was 
slightly if at all altered in four. There was no evidence of a relation- 
ship between the severity of the disease and the degree of atrophy of 
the thymus. Thymus tissue was fed to the beriberi birds without any 
effect. Williams and Crowell concluded that there is no fundamental 
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connection between atrophy of the thymus and beriberi, and if a pro- 
tective influence against beriberi is exerted by the thymus, as Funk in 
a previous paper had maintained, it is due to the pyramidon and purin 
derivatives which are present in large amounts in thymus tissue. 

Fenger®® has made chemical studies of the fetal thymus to deter- 
mine whether certain stbstances are present in it which are found in 
the postfetal thymus. He discovered that the fetal thymus contains 
nucleic bodies and phosphates in the same proportions as the glands of 
young growing animals. For this reason he inferred that the gland is 
active at least three months before birth. He points out incidentally 
that fetal animals have more thymus tissue per unit of body weight 
than animals after birth. 

In the two or three years which preceded the period covered by this 
review, appeared the extensive publications of Klose and Vogt,** Klose, 
and of Matti’? on the physiology of the thymus gland. Their experi- 
mental work indicated that the thymus was essentian to life, had a 
profound influence on the growth and development of the body and 
presided especially over the metabolism of bone. Their thymectomized 
animals not only showed marked disturbances of growth, but developed 
rickets and well-marked changes in the thyroid and suprarenals. Klose 
and Vogt, and subsequently Klose, writing independently, reported in 
addition extensive lesions in almost all the organs, especially in the 
nervous system, which they referred to loss of the thymus, and even 
saw in the behavior of their thymectomized dogs a condition of 
“thymic idiocy.” The work of these investigators has had great 
influence on scientific opinion and rightly or wrongly has elevated the 
thymus to a position of great importance among the organs of internal 
secretion. During the past two years, however, some experimental 
work has appeared with results at variance with theirs, notably the 
work of Pappenheimer and Nordmann. 

Pappenheimer*®* removed the thymus from rats, aged 3 weeks or 
less, controlling from the same litters. His original material consisted 
of twenty-six litters, making a total of 118 rats, eighty-three of which 
were thymectomized ; but owing to an epidemic of dysentery his mate- 
rial became reduced to twenty thymectomized rats and their controls. 
The period of observation after operation ranged from forty-five to 
131 days. Pappenheimer found that removal of the thymus does not 
produce disturbance in growth or development. No constant patho- 
logic changes were found anywhere, not in any of the organs of inter- 
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nal secretion. He serial sectioned the neck and thoracic tissues of his 
thymectomized animals for thymus rests, thus proving their absence in 
the twenty animals which formed the basis of his report. Since his 
experiments are probably the only ones in the higher mammals in 
which thymus rests were proved to be absent, his negative results have 
the value of positive experiments. 

Nordmann” had already published two sets of thymus extirpation 
experiments in dogs. His latest contribution consists of the results 
of thymectomy experiments performed on eight litters of puppies in 
the second week of life. He used the operative method of von Basch, 
which may be called the standard for excision of the tlrymus, and the 
intratracheal insufflation of Meltzer. The puppies were fed on a mixed 
diet and were allowed complete freedom out of doors. He killed them 
at various periods after thymectomy in order to avoid the error of 
overlooking transitory changes. Some of them he let live for more 
than a year. His thymectomized dogs developed no symptoms or 
pathologic changes of any sort whatsoever. The necropsies revealed 
no thymus rests in a single instance, although a particularly careful 
search appears to have been made. 

Nordmann’s results in this set of experiments have especial impor- 
tance because in his previous experiments in thymus extirpation he 
had obtained muscle weakness, abnormal gait with the forelegs thrown 
wide apart, fatigue, infections of the skin, with loss of hair, and circu- 


latory disturbances, of which dilatation of the heart was the chief. 
The conclusion which he had drawn from his previous experiments 
was that the thymus is an important organ of internal secretion, pos- 
sibly essential to life, having to do especially with the nutrition, regula- 
tion of the heart’s action and resistance to infections. In the light of 
his recent work he now concludes that his former results were due to 


other causes than deprivation of thymus function, for example, infec- 
tion, and that the thymus is not essential to life and its removal in 
young dogs is meaningless. 

It should be added that Nordmann removed the spleens from sev- 
eral animals, as well as the thymus, without the discovery of any 
pathologic developments such as Klose described. One female dog 
deprived of both spleen and thymus bore normal puppies. 

Nordmann suggests that the results of the thymectomies obtained 
by Matti and Klose may have been due to domestication. He charges 
Klose with the use of an inbred type of dog, particularly liable to the 
spontaneous development of rickets. 
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Klose,’’’ however, has come forward with further experiments per- 
formed on goats, swine and rats, which have yielded results similar to 
those obtained by him previously in dogs and rabbits. 

The thymus in the swine, as in other hoofed animals, is a large 
organ situated both in the thorax and neck, which can be removed 
only with difficulty and never completely (Klose). Whatever changes 
occur in swine or goats after operation must be, therefore, the result 
of partial thymectomies. Klose states that swine must be operated on 
between the fourth and sixth week, if symptoms of thymus deficiency 
are to be obtained. Signs of rachitis, such as the formation of a 
rachitic rosary, beading of the ribs, spontaneous fractures of the 
extremities and disturbances in gait, appear two to three months after 
the operation, but are transitory, disappearing entirely. Klose’s expla- 
nation of the transitory character of the symptoms in swine is that the 
thymus rest which was left, completely regenerating in a short time, 
raises thymus function to its normal level and, consequently, causes 
the symptoms due to diminished function entirely to disappear. His 
results in goats were analogous to those in swine; in goats the thymus 
must be extirpated in the fourth week, if pathologic changes are to 
be obtained. 

Klose removed the thymus from the rat on the fourteenth day. 
His first experiments he states were negative, or at least the ensuing 
changes were transitory. ‘Many broods behaved in a refractory 
manner like many kinds of dogs.’’ Klose explained this phenomenon 
on the ground that thymus rests were present in the thyroid, which 
underwent functional hypertrophy. Many animals which were free 
from these rests died of cachexia on an average of from six to ten 
weeks after the operation and the bones of these animals showed severe 
grades of rickets. 

Klose finds the thymus in the rat is essential to life. If an animal 
sufficiently young at the time of operation does not die after thymus 
removal, the thymus, according to Klose, cannot have been completely 
removed. 

Klose had previously advanced the theory that the spleen was 
closely related in its function to the thymus and normally assumed the 
function of the thymus when the latter underwent physiologic involu- 
tion. He explained the failure of thymectomies performed late (after 


the fourth week) in dogs to awaken characteristic symptoms on the 
supposition that the spleen had been allowed time enough to assume 
sufficient of the thymus’ function to prevent them from developing. 
This theory of the interrelationship of thymus and spleen was founded 
largely on fancy and had already been attacked and disproved and its 
falsity admitted finally by Klose himself. The object of Flesch’s 
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experiments, which are about to be described, was to investigate the 
relationship between the thymus and spleen. 

The spleen varies in weight very considerably among normal rats, 
so that a difference of as much as 7 gm. in the weight of the spleens 
of two rats of equal body weight has no significance, even though the 
animals come from the same litter (Flesch). Flesch’® used rats, the 
youngest of which were four weeks old at the time of operation, and 
killed them from one to four weeks afterwards, or else allowed them 
to live until death occurred spontaneously in five to seven weeks. Each 
operative rat had a control. 

Flesch found that complete removal of the thymus in the rat is 

usually impossible because of the presence of microscopic rests of the 
thymus in the neck, which cannot be found at the time of the operation. 
But he discovered that the rats having thymus rests did not react dif- 
ferently to a loss of the thymus from those rats in which no rests were 
found at the subsequent necropsy; for the rats in which cervical rests 
were present died spontaneously five to seven weeks after the opera- 
tion, with but two operations, in one of which, when killed eighty days 
after the operation, an extremely large thymus rest was found, and in 
the other the spleen showed sufficient divergence from the normal, in 
Flesch’s opinion, to account for the animal’s survival! Flesch explained 
the development of symptoms in the presence of thymus rests by the 
conjecture that the small thymus particles which escaped removal 
reached a functional capacity too late to replace the main body of the 
thymus which had been removed. As might be expected, the thymus 
rests were found in the neighborhood of the parathyroids. 

In this connection it is interesting to note Flesch’s statement that 
the thymus rests sometimes showed signs of regeneration and some- 
times degenerative changes. Klose, Fulci and Aschoff have main- 
tained that a microscopic thymus rest left after incomplete thymectomy 
would regenerate until it reached the size of the original gland. 


Flesch corroborated in the main the changes in the rat which Klose 
had reported. For eleven days after the operation no symptoms 
appeared (“latent period’); from the eleventh to the twenty-eighth 
day there occurred the “stage of adiposity,” which was followed by 
the “stage of cachexia,” ending in the death of the animal. But Flesch 
found no characteristic changes in the spleens. Enlargement of the 
follicles was almost always present and in the end stages an increase in 
amount of splenic pulp. Often, however, there was terminal sclerotic 
atrophy. Large cells of the megalokaryocyte type were fairly numer- 
ous. Flesch concludes that the spleen in the thymectomized animals 


101. Flesch, M.: Experimentelle Thymusstudien. I. Teil. Thymus und Milz 
bei der Ratte, Beitr. z. klin. Chir., 1915, xcv, 376. 
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is in a state of increased function, which is not specific in character, 
but an expression of a general reaction on the part of the whole body 
to the loss of the thymus. 

Adler’? studied the relationship between thymus function and 
development in the frog. He extirpated the thymus by means of the 
galvanocautery from 950 tadpoles, but encountered an extremely high 
mortality, so that the number of surviving thymectomized animals fell 
to thirty-two within a week of the operations, aud by the end of three 
nionths, to twenty animals. At that time they were killed and exam- 
ined. The thymus proved to be completely extirpated in only three 
frogs; in five it was found that only one lobe had been removed and in 
the remaining twelve frogs that portions of both lobes were still 
present. None of the operative animals showed abnormal growth or 
development. The testicles of the three thymus-free animals were 
larger than the testicles of the controls. The pineals and hypophyses 
of these three frogs showed no changes, but the thyroids showed 
hyperplasia, with infoldings of the epithelium and diminished colloid. 
Adler concluded from his experiments that an interrelationship exists 
in the frog between thymus and thyroid and between thymus and 
testis. But since his conclusions are actually based on observations in 
only three animals, they cannot have much value. 

Tongu’* performed thymus transplantations in dogs and rabbits. 

le found the most favorable place for transplantation was in the 
peritoneal cavity. There an autotransplant might withstand absorption 
for as long a period as two months. He found the thymus trans- 
planted into the spleen, abdominal wall or subcutaneous tissues was 
quickly absorbed; no signs of regeneration were evident. In all of his 
animals he created a thymus deficiency by removal of the gland in 
whole or in part at the time of or prior to the transplantation. His 
material consisted of twenty dogs and seventy rabbits, but the number 
of his successful experiments was exceedingly small. 

Although the most extraordinary results have been reported fol- 
lowing transplantation of the thymus, it is now well established that 
even thymus autotransplants cannot escape absorption for more than 
a limited period of time. 


Hewer' has conducted feeding experiments on rats using thymus 
tabloids and the dried gland. She found that large amounts of the 


102. Adler, L.: Metamorphosestudien an Batrachierlarven. I. Exstirpation 
endokriner Driisen. B. Exstirpation des Thymus, Arch, f. Entwcklngsmechn. d. 
Organ., 1914, xl, 1. 

103. Tongu, Y.: Recherches expérimentales sur la transplantation du thymus 
(Premiére étude), Mitt. a. d. Med. Fakult. d. k. Univ. zu Tokyo, 1915, xiv, 259. 

104. Hewer, Evelyn: The Effect of Thymus Feeding on the Activity of the 
Reproductive Organs in the Rat, Jour. Physiol. 1914, xlvii, 479. 
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fresh gland were necessary to produce results and that males were 
more susceptible to thymus feeding than females. The feeding of 
both parents produced marked retardation in the sexual maturity of the 
offspring, but the length of the period of gestation was unchanged. 
If large doses of the thymus were given to the male rats, the structure 
of the testis was affected, degenerative changes taking place in sexually 
mature animals and retardation in development of the testis in animals 
not yet sexually mature. By giving large amounts of thymus Hewer 
was able to produce a condition which she calls “hyperthymism.” The 
testes of these animals showed an absence of the Sertoli cells, and in 
the later stages degenerative changes in the sperm cells with dimin- 
ished numbers or complete absence of spermatozoa. To produce the 
condition of “hyperthymism” from 2 to 5 gm. per day of thymus sub- 
stance was given. No breeding took place if either the male or the 
female had been treated with large doses of thymus. 

M’Neil'® advances the hypothesis that status lymphaticus is an 
anaphylactic condition. He regards individuals having status lymphati- 
cus as constitutionally anaphylactic and as reacting in an exaggerated 
manner to all infections. “Status lymphaticus is an abnorma! condi- 
tion in the body in which, if anaphylactic phenomenon occur, they do 
so in an exaggerated way.” M’Neil furnishes no experimental evi- 


dence in favor of his hypothesis, which is pure speculation. 


Paton had previously found that the testes of young guinea-pigs 
hypertrophied and Soli that they atrophied after thymus extirpaticn. 
Halnan and Marshall'”® in their turn have investigated the relation of 
thymus to testis in guinea-pigs and found that neither hypertrophy nor 
atrophy takes place after removal of the thymus. They confirmed the 
well-established fact that castration is followed by thymus persistence. 
Their thymectomized animals showed no abnormalities of growth or 
development, nor did removal of both thymus and testes in young 
guinea-pigs alter the growth of the animal up to the time of sexual 
maturity. 

ijatai'®’’ has conducted a very painstaking investigation in the white 
rat ot the effects of castration on the growth and the weight of certain 
organs, among them those of internal secretion. The most marked 
effect of castration on any of the organs of internal secretion was on 


105. M’Neil, C.: Anaphylaxis and Status Lymphaticus: Their Relation to 
Intensified Types of Disease in Infancy and Childhood, Edinburgh Med. Jour., 
1914, New Series, xiii, 38, 120. 

106. Halnan, E. T., and Marshall, F. H. A.: On the Relation Between the 
Thymus and the Generative Organs and the Influence of These Organs on 
Growth, Proc. Roy. Soc., 1914, xxxviii, Series B, 68. 

107. Hatai, S.: The Growth of Organs in the Albino Rat as Affected by 
Gonadectomy, Jour. Exper. Zool., 1915, xviii, 1. 
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the hypophysis. No change in the weight of the hypophysis was noted 
after spaying or semispaying, but after castration a marked increase in 
weight took place. No obesity occurred in castrated animals if com- 
pensatory growth of the hypophysis had developed. Hatai noted the 
same tendency of the thymus to persist after castration that has been 
noted by other authors. 

Bompiani*® confirms the findings of Fulci’ in regard to the 
capacity of the thymus to regenerate after pregnancy. Pregnancy 
causes the thymus to involute, but, as soon as pregnancy is interrupted, 
the thymus begins to regenerate. Bompiani shows in addition that lac- 
tation causes the thymus to involute, or at least keeps the thymus in a 
state of involution, but that as soon as lactation is stopped, regeneration 
makes its appearance. Many authors have described regeneration of 
the thymus: after Roentgen ray (Rudberg’?®) (Jonson*) ; hunger 
(Jonson™!); pregnancy (Fulci'!*); partial extirpation (Friede- 
leben,’!® Klose,1** Fulci,'!* Aschoff,™® etc.). Some investigators have 
failed to find signs of regeneration in rests left at operation (Ham- 
mar,'!® Adler,1?* Pappenheimer** and others). The question of the 
behavior of the thymus after partial excision is open to further inves- 
tigation. 

During the past two years Hammar has made at least three contri- 
butions to the subject of thymus pathology. The first paper’?® cannot 
be located and therefore is not included in this review. 

The first of the two available papers of Hammar’s’”® is a critical 
study of fourteen thymus glands taken from cases in which the diag- 


108. Bompiani, G.: Der Einfluss des Saugens auf die Restitutionsfahigkeit des 
Thymus nach der Schwangerschaft (Vorlaufige Mitteilung), Centralbl. f. allg. 
Path. u. path, Anat., 1914, 929; L’influenza dell’ allattamento sulla capacita di 
reintegrazione del timo dopo la gravidanza, Gazz. internaz. di med., 1915, xviii, 65. 

109, Fulci, F.: Centralbl. f. allg. Path. u. path. Anat., 1913, xxiv, 968. 

110. Rudberg: Arch. f. Anat., 1907, 123; On Thymus Involutionen Diss., 
Upsala, 1910. 

111. Jonson: Arch. f. mikroskop. Anat., 1909, Ixxiii, 390. 

112. Fulci, F.: Deutsch. med. Wchnschr., 1913, xxxix, 1776. 

113. Friedeleben: Die Physiologie der Thymusdrtise in Gesundheit und Krank- 
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Frankfurt, 1858. 
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118. Pappenheimer: Jour. Exper. Med., 1914, xx, 477. 
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in that journal. 

120. Hammar, J. A.: Mikroskopische Analyse der Thymus in 14 Fallen soge- 
nannten Thymustodes, Ztschr. f. Kinderh., 1916, xiii, 153. 
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nosis of “thymus death” was made, with the special object of deter- 
mining the truth or falsity of certain of the existing beliefs in regard 
to the pathologic changes in the thymus in that condition. 

For full exposition of the opinions of various writers on the subject 
of the pathology of the thymus in status lymphaticus the reader is 
referred to Hammar’s original article. Suffice it here to point out that 
certain pathologists have taken the position that the hyperplastic 
thymus, or more particularly the thymus of “thymus death,” presents 
typical pathologic changes, consisting in (1) an altered relation of 
medulla to cortex, (2) a change in the number, size and histologic 
characters of the Hassall corpuscles, and (3) the composition of the 
medulla. Hedinger in 1906 directed attention to the occurrence, in 
cases of “thymus death,” of a broad medullary and narrow cortical 
zone, and Schridde’** writes that the most important feature of the 
hyperplastic thymus is hyperplasia of the medulla, with hypoplasia of 
the cortex, and further, that the Hassall bodies are almost always 
exceedingly large and composed of fat-containing protoplasm without 
nuclei. In the more recent edition of Aschoff’s book (1911) Schridde 
distinguishes two types of hyperplastic thymus, one in which medulla 
and cortex are both hyperplastic; the other, far the commoner of the 
two, in which medulla is hyperplastic and cortex hypoplastic. The 
hyperplasia of the medulla is characterized by an actual increase of the 
reticular cells (the undoubted epithelial element) and by the presence 
of large forms of Hassall corpuscles, though the total number per 
unit of thymus substance is diminished. In regard to the thymus of 
“thymus death,” Schridde states specifically that, excepting those rare 
cases in which the thymus operates mechanically, hyperplasia of the 
medulla and hypoplasia of the cortex are invariably present. While 
not entirely accepting Schridde’s conclusions, Hart finds medullary 
hypertrophy and considers the cause to be an active proliferation of the 
epithelial cells. His views in regard to the excessive production of 
Hassall corpuscles in conditions of excessive function of the thymus 
have already been discussed. Though other writers (Wiesel, Pappen- 
heimer and others) have expressed dissenting opinions, nevertheless 
the dogmatic teachings of the Schridde school have received wide 
acceptance and are frequently quoted in the experimental literature on 
the thymus gland (Matti, Klose’** and others). It is the truth or 
falsity of these views which Hammar seeks to investigate. 


121. Schridde: Aschoff’s Pathology, Ed. 1. 

122. As Hammar points out, the description which Klose gives of the patho- 
logic changes in the thymus of status lymphaticus is Schridde’s description 
almost word for word. See Neue Deutsche Chirurgie der Thymusdriise, p. 113. 
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Before taking up Hammar’s paper, however, it is necessary to call 
attention to the special methods of study used by him in this investi- 
gation, which gives to his results a mathematical accuracy. The exact 
amount of parenchyma (minus the fat and connective tissue) he was 
enabled to estimate by means of serial sections and reconstructions and 
in the same manner to determine the exact relation of medullary to cor- 
tical substance.1** The Hassall corpuscles he counted. 

At the beginning of his paper Hammar points out that although it 
is popularly supposed that the enlargement of the thymus in “mors 
thymica” is constant, statistics prove that such is by no means the 
case, for the weight of the thymus may be normal or even subnormal 
in that condition. Thirteen of Hammar’s series of fourteen thymus 
glands were taken from children whose ages ranged between 9 days 
and 16 years. The remaining gland was that of an adult. Of the 
thirteen children’s glands, only two were enlarged; the others showed 
amounts of parenchyma within normal limits. The two enlarged 
thymus glands had increased amounts of cortex; the medulla in one 
was larger than normal, though not in proportion to the cortex, and in 
the other lay within normal limits. The cortice-medullary index 
(cortical tissue, medullary tissue) was, therefore, high in both 
instances. (A high cortical medullary index is normal for childhood. ) 
Both thymus glands showed subnormal numbers of Hassall’s cor- 
puscles ; the very large and calcified forms were absent. A lymphatic 
infiltration of the medulla was present in both. Of the eleven thymus 
glands of normal size, one showed signs of accidental involution and 
was excluded from further consideration. In the remaining ten glands 
there was diminished parenchyma in all and a high cortico-medullary 
index in six. The very large and the calcified Hassall corpuscles 
were also absent in all. Infiltration of the medulla with lymphocytes 
was found in eight. In no two of the ten glands were all the charac- 
ters enumerated the same. 

The study of these thirteen glands showed it was not possible to 
distinguish any fixed type and, in fact, in the majority of the glands 
the variations were within normal limits. There seemed to be no 
morphologic ground on which to rest a theory of hyperfunction or 
dysfunction. 

Hammar’s second paper is an analysis of the mechanical theory of 
thymic asthma in the light of the study of the form and topographical 
relations of the thymus gland. Grawitz in 1888 put forward the idea 
that it was possible for the thymus to become wedged between the 


123. Hammar, J. A.: Methode, die Menge der Rinde und des Marks des 
Thymus, sowie die Anzahl und Grdésse der Hassallschen Korper zahlenmassig 
festzustellen (unter besonderer Beriicksichtigung der Verhaltnisse beim Men- 
schen), Ztschr. f. ang. Anat., 1913-1914, i, 311. 
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upper part of the sternum and the vertebral column in such a way as 
to compress the trachea at that point, causing death from asphyxia. 
The space between the upper portion of the manubrium and spine has 
been known ever since Grawitz’s publication as “the critical space of 
Grawitz.” Since then other investigators (Barack,!24 Strassmann, 
Flugge’*®) have described a second vulnerable spot, where the trachea 
may be compressed by the hyperplastic thymus, namely, the point of 
crossing of the innominate artery. Hart, Wiesel, Klose and others 
recognize these two points as the places where compression of the 
trachea by the enlarged thymus is particularly liable to occur. 

A considerable number of cases of thymic asthma have been 
described in the literature, chiefly by surgeons, in which the surgical 
operation or necropsy demonstrated a large thymus or even a causal 
relationship between the enlarged thymus and the clinical or pathologic 
condition. The one most prominent symptom reported in these cases 
has been inspiratory dyspnea with inspiratory stridor, though in 
some of them expiratory dyspnea was also referred to. The 
points of compression of the trachea were thought to be at the “critical 
points” already mentioned. The inspiratory dyspnea in “thymic 
asthma” has been explained by assuming that the thymus acts like a ball 
valve, being forced against the trachea at one of the two “critical 
points” during inspiration, in such a way as to compress it, but falling 
away again during expiration, permitting the trachea to expand once 
more. Surgeons who have operated on these patients with “thymic 
asthma” have observed that the inspiratory dyspnea ceased when the 
thymus was drawn upward into the neck, but recurred as soon as the 
thymus was allowed to resume its former position in the thorax; or 
that the inspiratory dyspnea was permanently diminished when the 
thymus was drawn upward into the neck and held in that position by 
suture of the capsule to the sternum. 

Hammar’s paper shows, in the first place, that the two so-called 
“critical points” at which it is thought the trachea may be compressed 
by the thymus are so close to each other, particularly in the new-born 
child, as to be almost identical, for the innominate artery crosses the 
trachea close to the upper border of the sternum. Therefore, it is 
useless to consider them separately. The statement that the trachea 
was greatly compressed immediately above the bifurcation where the 
innominate artery crosses is erroneous, for the innominate artery lies 
considerably above the bifurcation. If the trachea was actually com- 
pressed at that point by the thymus, that part of the thymus lying 
immediately opposite, just above the base of the heart, must have been 


124. Barack: Diss. Berlin, 1894; cited by Hammar. 
125. Fliigge: Vierteljahrsschr. f. gerichtl. u. 6dffentl Med., Sanitatswesen, 
1899, Series 3, xvii; cited by Hammar. 
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responsible. The next point which Hammar makes is that since the 
thickest portion of the thymus lies at the level of the base of the 
heart, considerably below the so-called “critical point,” the surgical 
maneuver of drawing the thymus upward not only could not possibly 
relieve dyspnea produced by pressure of the thymus on the trachea 
at the critical points, but would actually intensify it, since it would 
bring a thicker mass of thymus between the top of the sternum and 
the spine than was there previously. If the ascent of the thymus 
relieved the inspiratory dyspnea of “thymic asthma,” it was proof that 
the point of compression of the trachea did not lie above the thickest 
portion of the thymus, but at or below the thickest part, in the neigh- 
borhood of the bifurcation. In reality the thymus is not forced 
upward into the neck with each inspiration, but recedes into the thorax, 
while it is during expiration that it is forced up into the base of the 
neck (“Rehn’s phenomenon”), so that if it produced dyspnea by com- 
pression of the trachea anywhere above its thickest part, it would 
cause expiratory and not inspiratory dyspnea. 

Thus Hammar proves that the existing notions about the mechan- 
ical compression of the trachea by the enlarged thymus are largely 
false. He points out, however, that his anatomical preparations indi- 
cate the enlarged thymus may exert pressure on the trachea close to 
the bifurcation, or on the bronchi, particularly in the new-born child, 
whose thymus is relatively much broader than at a later period. Ham- 
mar is careful to avoid the statement that the thymus does actually 
compress the trachea at these points. 

It is to Hammar’s painstaking investigations in regard to the 
thymus, which have never been shown to be wrong in a single particu- 
lar, that we owe the greater part of our certain knowledge in regard 
to that organ. The results of his analysis of the fourteen thymus 
glands from cases of thymus death are probably worth more than the 
opinions of all those pathologists who have expressed themselves so 
positively on this subject, because the latter have dealt with impres- 
sions, while Hammar has worked out the facts. It is probable that 
there is no pathologic condition which is characteristic for the thymus 
of “thymic death” or status lymphaticus. Hammar makes ridiculous 
the controversionalists who have split hairs on the subject of the 
compression of the trachea by the enlarged thymus at the “critical 
points.” 

THE THYROID 


Halstead’*® showed by experiments performed in 1887 and 1888 
that after excision of a portion of the dog’s thyroid the remainder 
underwent hypertrophy. 


126. Halstead, W. S.: Johns Hopkins Hosp. Reports, 1896, i, 373. 
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Hunnicutt??’ has repeated Halstead’s experiments at Halstead’s 
own suggestion. He removed the thyroid piecemeal from thirty-nine 
dogs and found that in only one of them did the thyroid rest develop 
hyperplasia. In twenty other dogs, similarly treated, the wounds were 
left open to determine whether a relationship existed between hyper- 
plasia of the thyroid and infection; but no hyperplasia resulted. Hun- 
nicutt found that one entire lobe and three-fourths of the other lobe 
of the dog’s thyroid could be removed without affecting the remainder 
of the gland. In only three of the total fifty-nine animals in which 
piecemeal removal of the thyroid was done did the remaining piece of 
gland change from the normal to the hyperplastic state, while in five 
of the fifty-nine dogs the thyroid, which had been found to be hyper- 
plastic in the first place, reverted back in the interval to the normal 
state, that is, the thyroid rest at the conclusion of the experiment 
proved to be normal. Definite increase in the size of the rest was not 
discovered in any instance. 

Hunnicutt calls attention to the great variability in the histologic 
structure of the thyroid of the dog. Sections taken from the thyroids 
before any operation had been performed showed marked hyperplasia 
in 32 per cent. of the animals and early signs of hyperplasia in 5 per 
cent. No partially thyroidectomized dog developed myxedema or 
tetany. 

On the other hand, Basinger, who removed the thyroids from rab- 
bits in order to produce myxedema, found that thyroid rests have a 
great tendency to undergo hyperplasia. “Care was taken to remove all 
thyroid tissue, because it is surprising how often small remnants of 
tissue were hypertrophic.” The remnants were never more than one- 
tenth of the size of one of the lobes of the thyroid. 

Douglas'** examined the thyroids of pigeons, fowls, rats and rab- 
bits to determine the extent of normal variation in the histologic 
structure of the thyroid in different members of the same species. 
He concluded that the histologic picture of the thyroid in different 
animals of the same species kept under the same conditions is so 
variable that an interpretation of experimental results based on 
histologic changes in the thyroid is extremely difficult. 

Fox’”® reports marked variations in the thyroids of wild animals 
confined in the zoological garden in Philadelphia. 


127. Hunnicutt, J. A.: The Absence of Hyperplasia of the Remainder of the 
Thyroid in Dogs After Piecemeal Removal of This Gland; Autotransplantation 
of the Thyroid in Partially Thyreoidectomized Animals, Am. Jour. Med. Sc., 
1914, cxlviii, 207. Halstead, W. S.: Ibid., cxlvii, 56. 

128. Douglas, M.: The Histology of the Thyroid in Animals Fed on Various 
Diets, Jour. Path. and Bacteriol., 1914-1915, xix, 341. 

129. Fox, H.: The Pathology of the Thyroid Gland in Wild Animals, Proc. 
Path. Soc. Philadelphia, 1915, New Series, xvii, 20. 
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McCarrison**® has made comparative studies of the thyroid gland 
of wild rats, of white rats and mice kept in confinement and of 
goitrous rats, both wild and domestic. It was his observation that 
goiter was exceedingly rare in wild rats, but that the structure of the 
thyroid gland varied within wide limits and appeared to be especially 
influenced by altitude and season. A larger proportion of thyroids of 
domesticated white rats were in a state of active secretion than was the 
case with the thyroids of wild rats. A small proportion of white rats 
confined in cages developed goiter spontaneously. 

Jackson investigated the effects of starvation on the thyroids of 
rats. He found that when young rats were held for several weeks, 
on a diet just sufficient for maintenance, histologic changes appeared 
in the thyroid; the follicular epithelium became atrophied and reduced 
in height, the nuclei hypochromatic and pycnotic, and in extreme cases, 
fragmented; the cytoplasm was more affected than the nucleus, but in 
some instances showed no changes, while in others it was vacuolated ; 
the colloid appeared normal in some instances, in others disintegrated 
and replaced by desquamated epithelial cells. The changes just 
described Jackson thinks in no wise typical of hunger effects, but such 
as are seen in the thyroid in numerous pathologic conditions. 

Jackson found also that the thyroid of the albino rat lost but little 
weight in acute inanition of sufficient degree to cause the body as a 
whole a loss of one-third of its total weight. In chronic inanition, 
on the other hand, the thyroid lost from 22 to 24 per cent. of its 
weight. 

Bensley'*? also comments on the variability of the structure of the 
thyroid in animals and the frequency of environmental changes: 

The readiness with which the thyroid gland undergoes hyperplastic changes, 
its responsiveness to iodin administration, as demonstrated by Marine and his 
co-workers, the ease by which it may be modified structurally by dietary con- 
ditions, as shown by the work of Reid Hunt (1911), Marine, Chalmers, Watson 
(1907), Tanberg (1900) and Missiroli (1910), and confirmed by my recent 
studies on the relation of diet to hyperplasia in opossums under domestication, 
confirm the conclusion that there is a delicate adjustment between the function- 
ing of the thyroid gland and general body conditions, though at present we do 
not know the means by which this adjustment is mediated. 

In 1914 Gudernatsch*** reported the results of his second series of 
feeding experiments on tadpoles. He found that when tadpoles were 
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fed large amounts of thyroid, they emaciated rapidly and died, but 
when fed the proper amounts, remained alive and metamorphosed into 
frogs on the eighteenth day, although normally the tadpole does not 
turn into the frog until from 10 to 13 weeks old. The result of the 
premature transition of tadpole to frog was that frogs in miniature 
were produced, but which never ate, and died within a few days to 
several weeks. On the other hand, Gudernatsch found that tadpoles 
fed thymus or spleen grew rapidly, but showed no tendency to meta- 
morphose into frogs. Not one of several thousands of tadpoles fed 
on thymus could be made to develop into a frog, though tadpoles fed 
on liver became frogs at the normal period. Gudernatsch, therefore, 
concluded that the thyroid contained some substance which specifically 
stimulated development (differentiation in the frog), accelerating it, 
but at the same time inhibiting growth, while the thymus contained 
some substance which accelerated growth but inhibited development, 
also in a specific manner, and that this substance was likewise con- 
tained in the spleen and probably also in lymphatic tissue, though to a 
less extent than in the thymus. The results of Gudernatsch’s experi- 
ments were confirmed by Romeis'** (Stettner). 

Morse’** undertook to determine the element in the thyroid gland 
which caused the changes in growth and development of the tadpole 
described by Gudernatsch. He excluded the lipoid of the thyroid as 


the possible substance by obtaining the same effects in the tadpole 
with lipoid-free thyroid as with untreated thyroid. He next obtained 


negative results with “metallic” iodin, potassium iodid, methyl iodid, 
iodobenzoic acid, etc., showing that inorganic iodin is not the sub- 
stance in question. lodin-bearing algae, used to determine the effect 
of iodin in organic combination, and starch iodate (“colloidal iodin 
such as exists in starch”) were both without effect. Kurajeft’s blood 
protein iodin compound (“‘iodalbin’’) was effective, however, and both 
thyroid derivatives, thyroglobulin and iodothyrin, gave results indistin- 
guishable from those produced by thyroid itself. Iodized amino-acids 
produced less pronounced yet positive results. Morse concludes that 
the substance in the thyroid which produces the specific effect “con- 
cerns the iodin, which is associated in some way with the amino-acids 
composing the complex iodized globulin of the thyroid.” He explains 
the effectiveness of the iodized blood albumin by its protein linkage. 


134. Romeis, B.: Experimentelle Untersuchungen tiber die Wirkung inner- 
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Lenhart*** also studied the effects of thyroid feeding on tadpoles. 
He gave the experimental tadpoles on alternate days desiccated thyroid 
taken from sheep, cattle and man (goiter cases), together with fresh 
pig liver, while he fed the latter substance daily without admixture of 
thyroid to the control tadpoles. The idea underlying the experiments 
was to determine whether the iodin element of the thyroid was the 
substance which produced the characteristic changes in the tadpoles. 
Accordingly, Lenhart estimated the iodin content of the thyroid powder 
in each instance before use. The results of Lenhart’s feeding experi- 
ments were similar to those of Gudernatsch: large amounts of thyroid 
caused the tadpoles to emaciate and die before differentiation com- 
menced, but smaller amounts caused differentiation to occur earlier. 
But Lenhart offered a different interpretation for the results obtained 
from that of Gudernatsch, namely, that thyroid feeding produced 
merely an acceleration of the normal metabolism of the tadpole, 
which in turn manifested itself by a more rapid development and so 
an earlier metamorphosis. 

Like Morse, Lenhart found that nonthyroid iodin, for example, 
potassium iodid, produced no effect on the tadpole. The effectiveness 
of the thyroid feeding was, however, always in direct proportion to 
its iodin content, so that Lenhart concluded the iodin element in the 
thyroid is the active principle responsible for the changes obtained. 
No different effect was discovered when the human thyroid was used ; 
if anything, human thyroid was not so potent as the thyroid of the 
dog. 

Stettner’*’ has investigated the effects on tadpoles of feeding 
thymus, thyroid and genital tissue (ovaries and testes). The thyroid- 
fed tadpoles were affected exactly like those of Gudernatsch and 
Lenhart. The thymus-fed tadpoles showed marked irregularities in 
growth and development. They tended to metamorphose late and 
develop into malformed frogs with short legs, large abdomens and 
well-developed musculature. Growth in the majority of the thymus- 
fed tadpoles appeared to be slightly retarded, but some, receiving 
extract from a particular thymus (that of a young female calf), 
attained a giant size. Genital gland feeding produced, in most 
instances, a late metamorphosis, into a thin frog with slender muscles. 
The combination of thymus and genital feedings caused metamorphosis 
at its normal time and led to the production of a normally formed 
frog. 
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Stettner saw in the results of his experiments the specific effects 
of the organs of internal secretion. In his opinion the experiments 
showed that thymus and genital gland acted in an antagonistic manner 
and a proper admixture of both was necessary for perfect develop- 
ment, for, though either one given singly caused a retardation in devel- 
opment, their effects were the opposite in other respects. He thought 
it possible that the deformities of the thymus-fed tadpoles might be 
rachitic. 

The results of the feeding experiments of Gudernatsch, Romeis, 
Morse, Lenhart and Stettner make certain the effects of thyroid feed- 
ing on tadpoles. But the effects of thymus feeding have not been 
shown so clearly. Though Gudernatsch found that thymus feeding 
postponed indefinitely metamorphosis in the tadpole, be obtained simi- 
lar results with splenic tissue, which indicates that the effect of thymus 
feeding, though definite, was not specific, or at least the active sub- 
stance was not limited to the thymus, and Stettner’s results, which 
were not exactly like those of Gudernatsch, were not sufficiently uni- 
form to permit of any definite interpretation. The exact effect of 
thymus feeding on the tadpole should be determined by new, suitably 
controlled experiments. 

Basinger’s’** experiments, already referred to in connection with 
the question of thyroid hyperplasia, were undertaken with the view of 
establishing a biologic test for the active principle of the thyroid, but 
were actually concerned with the determination of the effects of normal 
rabbit blood serum, “hyperthyroid” blood serum, standard thyroid 
preparations, thyroid metaprotein and Kendall’s extract B on cretinized 
rabbits. 

He was able to produce cretin rabbits in about eighty-one out of a 
total of 140 animals. He found certain litters more refractory than 
others: for example, he succeeded in obtaining cretins in 90 per cent. 
of some of the litters operated on, while in others in only 25 per cent. 
The symptoms of experimental cretinism in the rabbit corresponded 
to the clinical picture of cretinism in human beings. About two weeks 
after the extirpation of the thyroid the hair became drier, inclined to 
stand up and could be pulled out easily. In the third week after opera- 
tion retardation in growth became noticeable. By the tenth week the 
average weight of the cretin rabbits was 750 gm., while that of the 
control rabbits was 1,400 gm. The bones showed a “pseudorickety 
condition’ called by Hofmeister “chondrodystrophia thyreopriva” 
(Basinger). Still later the cretin rabbits developed potbellies and 
scaly eczematous-like lesions of the skin. They became slow and 
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awkward in their movements and would sit for hours without moving. 
Sixteen cretin rabbits Basinger kept alive for more than one year. 

Normal blood serum transfusions produced no effect on the cretin 
rabbits. But the blood serum of rabbits fed on thyroid to the point 
of hyperthyroidism did cause definite improvement, but less than that 
caused by thyroid feeding. The cretin rabbits, which were fed thyroid 
the moment symptoms appeared, never grew quite so large as the con- 
trol rabbits, although the other signs of cretinism disappeared. Ken- 
dall’s thyroid extract B had no effect. A further interesting point, 
which Basinger’s experiments brought out, was that the cretin rabbits 
continued to grow after the period when growth of the normal rabbits 
had ceased. 

During the past few years the treatment of cretinism and myxe- 
dema by thyroid transplantation has been attempted in several of the 
European clinics, notably in those of Kocher, Payr and Eiselberg. 
The transference of thyroid tissue from one individual to another is 
simple; the difficulty lies in making the transplanted tissue live and 
functionate. If this difficulty can be surmounted, the cure of cretinism 
and myxedema can be accomplished, instead of the approximation to 
complete cure afforded by oral thyroid therapy. Hence the great 
importance of the attempts to treat cretinism by means of thyroid 
implantation. 

Payr points out that almost all the transplantation work on the 
thyroid in animals has been done with autotransplants and probably 
many of the poor results of thyroid transplantation in human beings 
have been due to the necessity of using homeotransplants. Very little 
experimental work in homeotransplantation of the thyroid has been 
done, but as the knowledge about tissue transplantation increases, 
tissue specificity is becoming more apparent and the number of tissues 
which permit of homeotransplantation is becoming correspondingly 
less. Payr believes the outlook for successful transplantation is more 
hopeful in cases in which the thyroid is deficient than in those in 
which the thyroid is absent. The best results, he thinks, are obtained 
by the use of homeotransplants from blood relatives. He advises the 
use of a large piece of thyroid as a transplant, rather than a small 
piece or several small pieces. The best sites for the transplants are 
probably the spleen or thymus, the latter on account of its accessibility. 
There are undoubtedly cases, he thinks, in which trasplantation of the 
thyroid brought about a favorable result, when oral therapy had 
failed, and a few cases in which the effect of the transplantation could 
be followed for years. Payr states that the therapeutic effect from 
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thyroid transplantation is more rapid and complete than from thyroid 
feeding, probably because more elements are present in the internal 
secretion of the thyroid than can be absorbed through the intestinal 
tract. 

Payr concludes his article with the report of five of his own cases. 
One of his patients, an eight-year-old cretin, received in the spleen a 
large piece of her mother’s thyroid. In the succeeding half-year she 
grew 12 cm., when in the three previous years she had grown only 6 
cm. and her development in other respects was commensurate with her 
growth. Two and a third years after the transplantation the patient 
had a recrudescence of her myxedema, so that the results of the thyroid 
transplantation were not permanent. Payr’s other cases were much 
less striking than the case just described. 

Von Eiselsberg'*® reported two cases of cretinism in which he had 
transplanted thyroid. In a 13-year-old cretin he had made altogether 
six implantations of pieces of human thyroid obtained as chance 
offered. The favorable results following transplantation were only 
temporary. The other patient was similarly given three thyroid grafts 
and improved during a short period of observation. Von Eiselsberg 
also calls attention to the éclatant effects produced by transplantation 
as compared with feeding, the former being much more rapid in their 
development than the latter. 

Kocher’* has contributed his experiences in ihe treatment of myxe- 
dematous conditions by means of thyroid transplantation. The main 
points in his paper are the following: In no case has a complete and 
permanent restitution to the normal condition been accomplished in a 
myxedematous human subject as a result of thyroid transplantation, 
but in some cases definite improvement has followed, as evidenced by 
the fact that a smaller amount of thyroid extract was required by the 
patient, or that the patient himself was conscious of feeling better. 
He states that before making the transplantation it is necessary to give 
the patient a preliminary treatment with thyroid, not to make certain 
of the diagnosis, but to raise the patient’s tissues to such a level of 
nutrition as to enable them to nourish the transplant after it has been 
received and that the donor must have an active or hyperactive thyroid. 
Kocher plants either a single large piece of thyroid or a number of 
smaller pieces and immediately after the transplantation continues the 
thyroid therapy by mouth in order to combat “thyroid hunger.”’*? 
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Eighteen of Kocher’s patients appear to have been improved by 
the thyroid transplantation, while in the eighteen other patients no 
improvement of any kind resulted. 

The experimental literature in regard to thyroid transplantation, 
as Payr points out, relates almost entirely to autoplastic transplanta- 
tion (von Eiselsberg,’** 1892; Enderlen,‘** 1898; Payr,?** 1906; 
Salzer,**° 1909; Cristiani). Cristiani,4*7 who between the years 1894 
and 1906 wrote thirty papers on the subject of thyroid transplan- 
tation, is the only investigator mentioning homeotransplantation 
( Hesselberg). 

Hesselberg’s*** work bears immediately on this subject and 
consists of the direct comparison of the growth and development of 
thyroid homeo- and autotransplants. Her material was guinea-pigs, 
numbering in all seventy-five animals. Autotransplantation and 
homeotransplantation were performed simultaneously in pairs of ani- 
mals, so that direct comparison was possible. The experimental 
animals were killed at various periods after transplantation and the 
transplanted tissues excised and sectioned. For a short time after the 
operation no differences in the transplants were observed. Compara- 
tively soon, however, a destruction of the follicles of the homeotrans- 
plants was noticeable, due apparently to an invasion of lymphocytes 
and an ingrowth of connective tissue. The !atter grew much more 
abundantly into the homeotransplants than into the autotransplants, 
remaining cellular in the latter, while it became fibrous in the former. 
The autotransplants developed far the better blood supply. At the end 
of forty-seven days the homeotransplants had practically disappeared, 
while the autotransplants were not only living, but showed signs of 
outgrowth into the surrounding tissue. 

Whether homeotransplantation of the thyroid is a success or a 
failure when applied to human beings with thyroid deficiency 
cannot be answered with certainty until the fate of the transplanted 
human thyroid is known. Hesselberg’s experiments demonstrate that 
in the guinea-pig the thyroid tissue transplanted from another indi- 
vidual survives only for a short time. The results of the homeo- 
transplantation experiments in myxedematous human subjects, just 


143. Von Eiselsberg: Wien. klin. Wchnschr., 1892, v, 81. 

144. Enderlen: Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1898, iii, 474. 

145. Payr: Verhandl. d. deutsch. Gesellsch. f. Chir., 1906, xxxv, 503; Arch. f. 
klin. Chir., 1906, Ixxx, 730. 

146. Salzer: Arch. f. klin. Chir., 1909, Ixxxix, 881. 

147. Christiani: For a list of his very numerous publications on this subject, 
see bibliography at end of article by Hesselberg, Cora: A Comparison of Auto- 
plastic and Homeoplastic Transplantation of Thyroid Tissue in the Guinea-Pig, 
Jour. Exper. Med., 1915, xxi, 164. 

148. Citation given in Footnote 147. 


1S Oa PT Dae a 


or tN SRM TS 


reer, 


PW ee ee 2 





522 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


related, point also to the same conclusion. The treatment of cretinism 
by thyroid transplantation up to the present time must be considered 
a failure and in all probability will never succeed until the problem of 
the overcoming of tissue specificity is solved. 

Fenger'*® found that both enlarged and normal-sized human fetal 
thyroids contain iodin, at least during the last three months of fetal 
life, as do the thyroids of cattle, swine and sheep. Because the fetal 
thyroid contains iodin, Fenger assumes that it functionates in fetal life. 

The observation was made a long time ago that the thymus is 
frequently enlarged in exophthalmic goiter, even in poorly nourished 
adult subjects whose thymus glands under normal conditions are 
atrophied. In 1858 Markham’**® reported a case of exophthalmic 
goiter showing large thymus at necropsy and Moebius’ discussed the 
significance of enlarged thymus in exophthalmic goiter in his well- 
known monograph on that subject. But the statistical studies of the past 
few years, in particular those of Thorbecke’*? and Capelle’* have shown 
an incidence of large thymus in exophthalmic goiter previously unsus- 
pected. For example, Capelle’s figures revealed an enlargement or 
persistence of the thymus in 95 per cent. of fatal cases of exophthalmic 
goiter and in 44 per cent. dying from other causes. Since the coinci- 
dence of large thymus and exophthalmic goiter is too frequent to be 
explained as accidental, the question naturally arose whether the 
thymus might not be actively concerned in the production of exophthal- 
mic goiter. The possibility that this might be so was strengthened by 
the experimental investigations of Matti*’ and Klose,®* which indicated, 
as already pointed out, that the thymus is itself one of the most impor- 
tant of the organs of internal secretion and that a definite interrela- 
tionship exists between thyroid and thymus in that the thyroid becomes 
hyperplastic when the thymus is extirpated. Still further evidence in 
support of a thymogenic influence in exophthalmic goiter has been 
supplied by surgeons, who, acting on the theory that the thymus 
exerted a deleterious influence, have treated patients by excision of a 
portion of the thymus, as well as the thyroid, or by partial excision of 
the thymus alone. 

Numerous reports that reduction of both thymus and thyroid have 
caused more favorable results than those obtained from partial thy- 
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roidectomy alone have appeared in the literature (Garré,!** von Hab- 
erer,’*> Klose,** Sauerbruch'™ and others). In two recent papers von 
Haberer*®* reports good results in a series of cases of exophthalmic 
goiter treated by reduction of both organs, and Halstead the beneficial 
effects of the Roentgen-ray treatment of the thymus in several cases of 
exophthalmic goiter in which the thyroids had been partially resected 
without much improvement. But more important with a view to the 
determination of the part actually played by the thymus in exophthal- 
mic goiter are the cases treated by the excision of thymus alone, of 
which there are now a number in the literature (Garré, von Haberer, 
Capelle and Bayer, Sauerbruch and others). Although the results in 
these cases of thymus resection alone are reported as favorable, in no 
instance has the operation been curative, and in at least two of the 
cases a subsequent partial excision of the thyroid was necessary. Not 
one of them proves that the thymus can cause exophthalmic goiter, and 
in fact none furnishes convincing proof that the thymus has anything 
whatsoever to do with the production of that disease. Nevertheless, 
Hart and others regard the proof established, chiefly from their inter- 
pretation of the results in these cases, that a purely thymogenic form 
of exophthalmic goiter exists. Hart recognizes three types of exoph- 
thalmic goiter, (1) purely thyrogenic, (2) purely thymogenic, and (3) 
a mixed form, though he admits that the purely thymogenic form is 
rare. Klose, as usual, takes the extreme position “no thymus, no 
Basedow.” 

Two hypotheses have been advanced to explain the rdle the thymus 
plays in exophthalmic goiter. According to one of them, that advanced 
by Gebele,®® the thymus is thought to compensate for the thyroid 
insufficiency and for that reason to hypertrophy or at least to persist 
when the thyroid function becomes sufficiently affected; in other 
words, the thyroid is the primary cause of exophthalmic goiter and the 
thymus plays a secondary part. According to the other hypothesis, 
that of Capelle and Bayer,’® and accepted by Klose,’*! Hart and others, 
the thymus is thought to have an independent pathologic function, 
which adds to or intensifies the symptoms produced by the diseased 
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thyroid; that is, the thyroid and thymus share in the production of 
exophthalmic goiter. 

Various pathologic changes in the thymus cf exophthalmic goiter 
have been described, but none of them are constant. It is probably 
true that no pathologic condition of the thymus characteristic of exoph- 
thalmic goiter exists. 

Von Haberer’®’ states in a recent paper on this subject that results 
of the treatment of exophthalmic goiter by partial excision of the 
thymus have failed to show that a purely thymogenic form exists, 
although they indicate that the thymus exerts an important pathologic 
influence. He admits that it is not feasible to distinguish the symptoms 
produced by the thymus and thyroid. The effect in exophthalmic 
goiter of thymus reduction, in addition to thyroidectomy, is to make 
the subsequent course more favorable. Undoubtedly cases of exoph- 
thalmic goiter exist in which the thymus plays no part. 

In the more recent of his two papers on this subject von Habe- 
rer’*S reports two more patients with exophthalmic goiter treated bv 
the combined operation on thymus and thyroid. One of the cases had 
a fatal termination soon after the operation, with the extreme post- 
operative tachycardia now so commonly regarded as due to pathologic 
thymus function. Although the occurrence in this case of symptoms 
referable to the thymus, after a large part of the latter had been 
removed, appeared to speak against the theory of thymic influence in 
exophthalmic goiter, the necropsy, according to von Haberer, tended to 
strengthen the theory, since it revealed 70 gm. of thymus tissue still 
remaining in the thorax. 

Albert Kocher’s'® paper deals with this same subject. The main 
points brought out are the following: Exophthalmic goiter without 
hyperplasia of the thyroid is unknown. On the other hand, numerous 
cases of exophthalmic goiter with a normal thymus have been estab- 
lished. The thymus undergoes late hyperplasia or revivescence in from 
45 to 50 per cent. of the cases of exophthalmic goiter. Its enlargement 
is much commoner in young than in old subjects. The histologic picture 
of the thymus shows nothing characteristic to distinguish it from the 
hyperplasia of childhood. Thymus hyperplasia is much commoner 
in certain neighborhoods and in certain families than in others. If 
the thyroid is sufficiently reduced, thymus hyperplasia decreases. The 
operation for reduction of the thyroid is no more dangerous when 
enlargement of the thymus exists than when no enlargement is present. 
If the symptoms of exophthalmic goiter are obstinate, with a tendency 
to exacerbation, part of the thymus may be removed in addition to the 
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thyroid. A pretreatment with thymus preparations or Roentgen ray 
may be tried, if the cases are found to react favorably to them. 

Klaus*® reports a case of exophthalmic goiter occurring in a child 
9 months old. The evidences of the disease were exophthalmos, 
noticed by the parents in the third week, well-marked von Graefe’s 
and Stellwag’s signs, and a palpable thyroid, thought to be enlarged. 
The thymus was judged to be considerably enlarged because of an 
increase in perimanubrial dulness. The child was known to have 
rickets and tuberculosis. He was given a single tuberculin treatment 
and was not seen again for a year. But, when examined again, at the 
end of that time, he showed no signs at all of exophthalmic goiter; 
the exophthalmos and the enlargement of the thyroid were gone. 
Klaus reports the case as the earliest instance of exophthalmic goiter 
on record. 

Inasmuch as exophthalmos occurs in anemic, rachitic children quite 
independently of exophthalmic goiter; and von Graefe’s sign is occa- 
sionally seen in normal infants, and slightly enlarged thyroids in 
infants do not necessarily have a pathologic significance ; and the size 
of the thymus cannot surely be determined by percussion, the case can 
scarcely be accepted as one of exophthalmic goiter, at least on the data 
furnished by Klaus. The additional fact that all signs of the dis- 
ease had disappeared spontaneously after a year makes the correct- 
ness of Klaus’ diagnosis still more doubtful. 

The review of the literature on the thyroid cannot close without 
mention of the experiments of Cannon and his co-workers. In the 
past two years these investigators have developed at least two new 
methods of study of the endocrine glands, which may have farreach- 
ing results. They furnish also the first physiologic proof of hormonic 
interaction between two organs of internal secretion, the suprarenal and 
thyroid. Their experiments are among the most brilliant that have 
ever been done in this field of investigation. 


Cannon, Binger and Fitz’** have produced the symptoms of hyper- 
thyroidism in cats by anastomosing the anterior root of the right 
phrenic nerve to the right cervical sympathetic, so that, after regenera- 
tion had taken place, the thyroid might receive a stimulation with each 
respiration. The six cats that were alive five months after the anas- 
tomosis had been performed showed tachycardia, diarrhea, increased 
excitability and accelerated metabolism. One of the cats developed 
exophthalmos. In the cat most affected the suprarenals were found to 


163. Klaus, O.: Basedow bei einem neun Monate alten Kinde, Prag. med. 
Wehnschr., 1914, xxxix, 515. 

164. Cannon, W. B., Binger, C. A. L., and Fitz, R.: Experimental Hyperthy- 
roidism, Am. Jour. Physiol., 1914-1915, xxxvi, 363. 











526 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


be three times their normal weight. In a recent paper Cannon and 
Fitz have shown that the symptoms just mentioned could be made to 
disappear by removing the thyroid on the side on which the anas- 
tomosis of phrenic and sympathetic had been originally performed. 


Cannon and Cattell'®® confirmed the observation of Bayliss and 
Bradford, made in 1885, that an electrical change in the submaxillary 
gland accompanies the act of secretion and that the change is absent 
when secretion is not taking place. Applying the same method of 
investigation to the ductless glands, they found that an action current 
was set up in the thyroid when the sympathetic was stimulated, and 
similarly an action current in the suprarenal followed stimulation of 


the splanchnic nerve. The latent period after stimulation of both 
thyroid and suprarenal was considerably longer than that which fol- 
lowed stimulation of the salivary glands. 

Applying this method of study to the thyroid gland,’** they found 
again that stimulation of the sympathetic trunk in the thorax pro- 
duced an action current in the thyroid gland, which did not occur 
when other nerves were stimulated; and that this action current 
remained after the superior and inferior laryngeal nerves had been 
cut. When the cervical sympathetic was cut, the action current still 
persisted though in a modified form, but disappeared entirely when 
the inferior cervical ganglion also was removed. Stimulation of the 
vagus produced no action current. Cannon and Cattell offer these 
experiments as proof of the sympathetic innervation of the thyroid 
gland. Anatomists have already traced fibers from the cervical sym- 
pathetic to the thyroid, and previous investigators have shown that 
atrophy of the thyroid follows severance of its cervical sympathetic 
nerves (Cannon and Cattell). 

Cannon and Cattell’” have also succeeded in experimentally demon- 
strating an interrelationship between suprarenal and thyroid. They 
first showed that the injection of small doses of epinephrin into the 
blood stream of the cat induced an action current in the thyroid. 
Stimulation of the splanchnic nerve, physiologically separated from 
the central nervous system, likewise invoked an action current in the 
thyroid. The action current did not occur, however, after stimulation 
of the splanchnic if the return of blood from the abdomen was pre- 
vented, but took place promptly when the pent-up blood was released. 


165. Cannon, W. B., and Cattell, McK.: Some Results of Studies on Electrical 
Changes in Glands, Am. Jour. Physiol., 1916, xl, 143. 

166. Cannon, W. B., and Cattell, McK.: Some Conditions Controlling Thyroid 
Activity, Boston Med. and Surg. Jour., 1916, clxxiv, 138. 

167. Cannon, W. B., and Cattell, McK.: III. Influence of Suprarenal Secretion 
on Thyroid, Am. Jour. Physiol., 1916, xli, 74. 
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The electrical change also failed to appear after splanchnic stimulation 
if the suprarenal glands had been previously removed. 


“GLANDULA INSULARIS CERVICALIS”: A NEW ORGAN OF INTERNAL 
SECRETION 

Pende’®* describes a structure found in the neck of man, the dog 
and other animals in the last months of intrauterine life and during the 
first year, but not after that time, which he thinks is a hitherto 
unnoticed organ of internal secretion. It is made up of numerous 
small lobular masses, scattered about in the neighborhood of the thy- 
mus and thyroid, and especially likely to be present near the upper pole 
of the thymus or close to the parathyroids. Some of the separate 
masses are large enough to be seen with the naked eye as grayish, red 
particles. The total volume of the “gland” is greater than that of the 
parathyroids. The lobules, which are sharply separated from each 
other, are composed of epithelial cells, which are larger in some 
instances, in others smaller, than the cells of the parathyroids. The 
cytoplasm contains an abundance of basophilic and acidophilic gran- 
ules, vacuoles and lipoid substances, while the nuclei are large and 
round, or in some instances small and pale staining. No connective 
tissue stroma is present. 

Pende’s reasons for thinking the structure is an endocrine gland 
are based solely on histologic appearances. The cells impress him as 
being epithelial and secretory. 

It is thought that Pende’s new organ of internal secretion is 
embryonal fat tissue. Its scattered and irregular distribution, its com 
plete disappearance soon after birth and the comparison of the illustra - 
tions in Pende’s article with sections of embryonic fat from the necks 
of new-born puppies makes this suggestion highly probable. Dr. Mil- 
ton Winternitz’® first expressed this view. 

a In addition to the references already given. the following will be found 
ot interest: 
DUCTLESS GLANDS AND INTERNAL SECRETIONS 


Asher, L.: Neue Erfahrungen tber physiologische Wirkungen innerer 
Sekrete, Cor.-Bl. f. schweiz. Aerzte, 1915, xlv, 1178. 

Auer, E. M.: The Psychical Manifestations of Disease of the Glands of 
Internal Secretion, Am. Jour. Insan., 1914, Ixxi, 405. 

Biedl, A.: Die Wechselbeziehungen der Organe mit innerer Sekretion, Tr. 
Internat. Cong. Med., 1913, London, 1914, Sect. ii, Physiol., Part 2, 35. 

Biedl, A.: Innere Sekretion. Ihre physiologischen Grundlagen und ihre 
Bedeutung fiir die Pathologie, Ed. 3, 3 Vols., Berlin and Wien., 1916, 
Urban and Schwarzenberg. 684 pp., 12 pl. 943 pp., 6 pl. 8mo. 

Cannon, W. B.: Bodily Changes in Pain, Hunger, Fear and Rage, New 
York, 1915, D. Appleton & Co. 324 pp., 8mo. 


168. Pende, N.: Ueber eine neue Driise mit innerer Sekretion (Glandula insularis 
tervicalis), Arch. f. mikr. Anat., 1914, Ixxxvi, 1., Abt., 193. 
169. Winternitz, Milton: Personal communication to the author. 











528 


AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Cannon, W. B., and Cattell, McK.: Studies on the Conditions of Activity 
in Edocrine Glands. I. Electrical Response as an Index of Glandular 
Action, Am. Jour. Physiol., 1916, xli, 39. 

Dana, C. L.: Morbid Somnolence and Its Relation to the Endocrine Glands, 
Med. Rec., New York, 1916, Ixxxix, 1. 

Dunn, A. D.: On the Relationship of the Ductless Glands to Growth, Lancet- 
Clinic, 1914, cxi, 550. 

Falta, W.: The Ductless Glandular Diseases; translated and edited by M. K. 
Meyers; with a foreword by A. E. Garrod. Philadelphia, 1915. P. 
Blakiston’s Son & Co. 692 pp., 8mo. 

Ferrannini, L.: Lo studio della fisiopatologia delle glandole endocrine, 
Riforma med., 1915, xxxi, 1191. 

Ferrannini, L.: L’Obesita mostrousa nei bambini lattanti, Riforma med., 1915, 
xxxi, 1065, 1093. 

Fischer, O.: Innere Sekretion. Part 2: Schilddriise, Epithelkorperchen 
Thymus, Jahresb. d. Gessellsch. f. Nat. u. Heilk. in Dresd., 1913-1914, 
Miinchen., 1915, 74. 

Fleishmann and Salecker: Versuche iiber die Beeinflussung des Purin- 
stoffwechsels durch die Sekrete der Driisen mit innerer Sekretion, Ztschr. 
f. klin. Med., 1914, Ixxx, 456. 

Gley, E.: The Theory of Internal Secretion; Its History and Development, 
Practitioner, London, 1915, xciv, 2. 

Huismans: Ueber Infantilismus und Chondrodystrophie, Miinchen. med. 
Wehnschr., 1914, Ixi, 2251. 

Launoy, L.: Thyroides, parathyroides, thymus, Paris, 1914. 406 pp., 8mo. 

Levy, Margarete: Nanosomie und innere Sekretion, Ztschr. f. klin. Med., 
1915, Ixxxii, 8. 

McCready, E. B.: Ductless Gland Irregularities in Backward Children, 
Pennsylvania Med. Jour., 1914-1915, xviii, 209. 

Oswold: Relation Between Ductless Glands and Circulation of Blood, 
Cor.-Bl. f. schweiz. Aerzte, 1916, xlvi, 25. 

Reuben, M. S.: Dysendocrinism in Children, Am. Jour. Dis. Cuup., 1915, 
<; 330. 

Sajous, C. E. de M.: The Theory of the Internal Secretions, Practitioner, 
London, 1915, xciv, 179. 

Schafer, Sir E.: An Introduction to the Study of the Endocrine Glands and 
Internal Secretions, Stanford Univ., Calif., 1914. 94 pp., 8mo. 


SUPRARENAL GLANDS 


Cannon, W. B., and Cattell, McK.: Some Results of Studies on Electrical 
Changes in Glands, Am. Jour. Physiol., 1916, xl, 143. 

Cannon, W. B., and Cattell, McK.: Studies on the Conditions of Activity in 
Endocrine Glands. III. Influence of the Suprarenal Secretion on the 
Thyroid, Am. Jour. Physiol., 1916, xli, 74. 

Christen, Th.: Wort und Sache in der Dynamischen Pulsdiagnostik, Deutsch. 
Arch. f. klin. Med., 1914, civ, 465. 

Ciaccio, C.: Beitrag zur Funktion der Nebennierenrinde. I. Allgemeine 
Betrachtungen und biochemische Untersuchungen, Arch. f. exper. Path. 
u. Pharmakol., 1915, Ixxviii, 347. 

Ciaccio, C.: Contribution a la fonction de l’écorce surrénale. I. Considera- 
tions générales et recherches biochimiques, Arch. ital. de biol., 1915, 
Ixiii, 341. 

Crowe, S. J., and Wislocki, G. B.: Experimentelle Untersuchungen an 
Nebennieren mit besonderer Beriicksichtigung der Funktion des inter- 
renalen Teiles, Beitr. z. klin. Chir., 1914, xcv, 8. 

Elliott, T. R.: The Adrenal Glands, Practitioner, London, 1915, xciv, 123. 

Elliott, T. R.: The Sidney Ringer Memorial’ Lecture on the Adrenal Glands, 
Brit. Med. Jour., 1914, i, 1393. 

Elliott, T. R.: Some Results of Excision of the Adrenal Glands, Jour. 
Physiol., 1915, xlix, 38. 





PARK—ORGANS OF INTERNAL SECRETION 529 


Friedman, G. A.: The Influence of removal of the Adrenals and One-Sided 
Thyroidectomy on the Gastric and Duodenal Mucosa; the Experimental 
Production of Lesions, Erosions and Acute Ulcers, Jour. Med. Research, 
1915, xxxii, 287. 

Gunning, R. E. L.: Comparative Vasomotor Reactions in Branches of the 
Arterial Tree, Am. Jour. Physiol., xli, 1. 

Gunson, E. B.: Suprarenal Hemorrhage in an Infant, Proc. Roy. Soc. Med., 
1914-1915, viii, Sect. Stud. Dis. Child., 54 

Hoskins, R. G., and Rowley, W. N.: The Effects of Epinephrin Infusion on 
Vasomotor Irritability, Am. Jour. Physiol., 1915, xxxvii, 471. 

Hoskins, R. G.: The Effect of Partial Adrenal Deficiency on Sympathetic 
Irritability, Am. Jour. Physiol., 1914-1915, xxxvi, 423. 

Hoskins, R. G.: The Practical Significance of the Adrenals, Jour. Am. Med. 
Assn., 1914, Ixii, 1803. 

Hoskins, R. G.: The Present Status of the Adrenal Problem, Jour. Labor. 
and Clin. Med., St. Louis, 1916, i, 512. 

Kindley, G. C.: Adrenals in Acute Infection, Texas State Jour. Med., 1914, 
x, 195. 

Landau, M.: Die Beziehungen der Nebenniere zum Cholesterinstoffwechsel. 
Verhandl. d. deutsch. path. Gesellsch., 1914, xvii, 144. 

Loewi, O.: Ueber die Folgen der Nebennierenexstirpation beim Frosch, 
Zentralbl. f. Physiol., 1914, xxviii, 727. 

Léwy, J.: Ein Beitrag zur Frage der Adrenalinwirkung, Med. Klin., 1914, 
x, 1647. 

McCord, C. P.: The Occurrence of Pituitary Extract and Epinephrin in 
Fetal Pituitary and Suprarenal Glands, Jour. Biol. Chem., 1915, xxiii, 435. 

Mann, F. C., and Drips, Deila: The Relation of the Adrenals to the Pancreas, 
Arch. Int. Med., 1915, xvi, 681. 

Modigliani, E., and Lupi, A.: Contributo allo studio dell’ anatomia é 
fisiologia delle capsule surrenali nel neonato, Gazz. internaz. di med., 
1914, xvii, 1041. 

Mogwitz, G.: Ueber das Verhalten des sympathischen Nervensystems des 
Sauglings gegeniiber dem Adrenalin, Monatschr. f. Kinderh., 1914, xiii, 
Orig., 1. 

Mosti, R.: Sindrome pseudoperitonitica consecutiva ad emorragia traumatica 
di una capsula surrenale, Riforma med., 1915, xxxi, 314, 349, 371. 

Nice, L. B., Rock, J. L., and Courtright, R. O.: The Influence of Adrenalin 
on Respiration, Am. Jour. Physiol., 1914, xxxiv, 326. 

D’Oelsnitz: L’insuffisance surrénale chronique fruste chez l'enfant, Tr. 
Internat. Cong. Med., 1913, Lond., 1914, Sect. x, Dis. Child., Part 2, 115. 

Paton, D. N.: The Physiology of the Chromaffin System, Practitioner, 
London, 1915, xciv, 112. 

Richards, A. N., and Wood, W. G.: The Influence of Stimulation of the 
Depressor Nerve on Suprarenal Secretion, Am. Jour. Physiol., 1915, 
xxxix, 54. 

Rohmer, P.: Ueber Adrenalin-Pituitrinbehandlung, Miinch. med. Wchnschr., 
1914, Ixi, 1336. 

Silvestri, T.: Opoterapia surrenale e nefriti, Gazz. d. osp., 1915, xxxvi, 916. 

Spolverini, L. M.: Sulla presenza di adrenalina nel sangue di bambini malati 
e sull’ influenza della medesima sul contenuto colesterinico (nel sangue) 
ed ureico (nel liquido cefalorachidiano) di bambino sani, Policlinico, 
Rome, 1914, xxi, sez. med., 389. 

Sternberg, H.: Die Nebenniere bei physiologischer (Schwangerschaft-) und 
artifizieller Hypercholesterinamie, Beitr. z. path Anat. u. z. allg. Path., 
1915, Ix, 91. 

Stewart, H. A.: On Certain Relations Between Lipoid Substances and the 
Adrenals, Tr. Internat. Cong. Med., 1913, London, 1914, Sect. iii, Gen. 
Path. and Path. Anat., Part 2, p. 173. 








530 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Sydenstricker, V. P. W., Delatour, B. J., and Whipple, G. H.: The Adrenalin 
Index of the Suprarenal Glands in Health and Disease, Jour. Exper. Med., 
1914, xix, 536. 

Valentin: Nebennierenblutung, Deutsch. med. Wehnschr., 1914, xl, 1725. 

Verdozzi, C.: (The Suprarenal Capsules and Lactation.) Capsule surrenali 
ed allattamento, Policlinico, Rome, 1915, xxii, sez. med., 481. 


CAROTID GLAND 


Gronemann, W.: Zur Kasuistik der Geschwiilste des Nodulus caroticus, 
Virchows Arch. f. path. Anat., 1914, ccxviii, 163. 

Stendel, H.: Beitrag zur Kenntnis der Carotisdriisengeschwiilste, Deutsch. 
Ztschr. f. Chir., 1914, cxxxii, 1. 


PARATHYROID GLANDS 


Von Eiselsberg, A. F.: Zur Frage der dauernden Einheilung verpflanzter 
Schilddriisen und Neben childdriisen. Zugleich ein Beitrag zur post- 
operativen Tetania parathyreopriva, Arch. f. klin. Chir., 1914, evi, 1. 

Greenwald, I.: Tetany of Parathyroidectomized Dogs, Jour. Biol. Chem., 
1916, xxv, 223. 

Guleke, N.i Tetanie und Knochentrauma. Nebst Bemerkungen iiber die 
Schilddriisentransplantation in das Knochenmark, Arch. f. klin. Chir., 
1915, cvi, 340. 

Hanes, E. L.: The Parathyroids and Tetany, New York Med. Jour., 1915, 
ci, 1327. 

Harbitz, F.: On Tumors of the Parathyroid Glands, Jour. Med. Research, 
1915, xxxii, 361. 

Hertz, A. F.: The Parathyroid Glands, Practitioner, London, 1915, xciv, 107. 

Hoskins, R. G., and Wheelon, H.: Parathyroid Deficiency and Sympathetic 
Irritability, Am. Jour. Physiol., 1914, xxxiv, 263. 

Koch, W. F.: The Physiology of the Parathyroid Glands, Jour. Labor. and 
Clin. Med., St. Louis, 1915-1916, i, 299. 

Morris, R. S.: On the Probable Toxic Effects of Prolonged Administration 
of Parathyroid Gland, Jour. Labor. and Clin. Med., 1915-1916, i, 26. 
Paton, D. N.: On Guanidin or Methyguanidin as a Toxic Agent in the 
Tetany Following Parathyroidectomy, Jour. Physiol., 1915, xlix, 27. 
Pepere, A.: Per una pit esatta interpretazione patogenetica della tetania 

infantile d’origine paratiroidea, Riforma med., 1914, xxx, 1375. 

Rosenfeld, G.: Beitrag zur Aetiologie der Tetanie, Arch. f. Verdaungskr., 
1914, xx, 617. 

Rossiisky, D. M.: Tetany Successfully Treated with Parathyroid Extract, 
Russk. Vrach., 1915, xiv, No. 36. 

Schlagenhaufer: Zwei Falle von Parathyreoideatumoren, Miinchen, med. 
Wehnschr., 1916, Ixiii, 56. 

Shumkova-Trubina (Klavdiya Grigoryevna). [Transplantation of the thy- 
roid and parathyroid glands into different organs and tissues. Experi- 
mental investigation.} Kazan, 1914. 129 pp., 1 pl., 8mo. 

Wilson, D. W., Stearns, T., and Janney, J. H., Jr.: The Excretion of Acids 
and Ammonia After Parathyroidectomy, Jour. Biol. Chem., 1915, xxiii, 123. 


PINEAL GLAND 

Charles, J. A. M.: The Pineal Body; Its Function and Disorders, Univ. 
Durham Coll. Med. Gaz., 1914-1915, xv, 102. 

Frigerio, A.: Contributo alla conoscenza della ghiandola pineale, Riv. di 
patol. nerv., 1914, xix, 499. 

Von Gierke, E.: Hypophysis und Epiphysis bei Diabetes insipidus, Verhandl. 
d. deutsch. path. Gesellsch., 1914, xvii, 200. 

Horrax, Gilbert: Studies on the Pineal Gland. II. Clinical Observations, 
Arch. Int. Med., 1916, xvii, 627. 





PARK—ORGANS OF INTERNAL SECRETION 531 


Ruggeri, E.: Modificazioni del contenuto lipo-mitocondriale delle cellule 
della pineale dopo ablazione completa degli organi genitali, Riv. di patol. 
nerv, 1914, 649. 

Schmincke: Ueber die Teratome der Zirbeldriise, Miinchen. med. Wchnschr., 
1914, 1xi, 2043. 

Sézary, A.: Les tumeurs de la glande pinéale, Gaz. d. hdp., 1914, Ixxxvii, 
1141, 1205. 

Spolverini, L. M.: Contributo allo studio dell’ insufficienza della ghiandola 
pineale nei bambini, Riv. di clin. pediat., 1914, xii, 848. 


PITUITARY GLAND 


Addison, W. H. F.: Cell Changes in the Hypophysis of the Albino Rat 
After Gonadectomy, Anat. Rec., 1916, x, 171. 

Atiger: Observation de macrodactylie acromégalique comparée, Bull. et 
mém, Soc. d’anthrop. de Paris, 1914, Series 6, v, 269. 

Berblinger: Ueber experimentell hervorgerufene Hypophysisveranderungen, 
Verhandl. d. deutsch. path. Gesellsch., 1914, xvii, 184. 

Bergeim, O., Stewart, F. T., and Hawk, P. B.: A Study of the Metabolism 
of Calcium, Magnesium, Sulphur, Phosphorus, and Nitrogen in Acro- 
megaly, Jour. Exper. Med., 1914, xx, 218. 

Boehncke, K. E., and Koch, R.: Untersuchungen iiber die Einwirkung 
verschiedener antigener Toxine auf die Hypophysis cerebri des Meer- 
schweinchens, Ztschr. f. Immunitatsforsch. u. exper. Therap., 1914, xxiii, 
379. 

Cow, D.: On Pituitary Secretion, Jour. Physiol., 1915, xlix, 367. 

Crookshank, F. G.: Case of Preadolescent Dyspituitarism, Proc. Roy. Soc. 
Med., 1913-1914, vii, Sect. Stud. Dis. Child., p. 80. 

Csépai, K.: Ueber Hypophysenerkrankungen zugleich einige Beitrage zur 
funktionellen Diagnostik der polyglandularen Erkrankungen, Deutsch. 
Archiv. f. klin. Med., 1914, cxvi, 461. 

Fearnsides, E. G.: Diseases of the Pituitary Gland and Their Effect on 
the Shape of the Sella Turcica, Proc. Roy. Soc. Med., 1913-1914, vii, 
Electro-Therap. Sect., p. 46. 

Von Gierke, E.: Hypophysis und Epiphysis bei Diabetes insipidus, Verhandl. 
d. deutsch. path. Gesellsch., 1914, xvii, 200. 

Grgéndahl, N. B.: Hypofysetumor, diabetes insipidus, let infantilisme og 
imbecilitet, Norsk Mag. f. Laegevidensk., 1915, Series 5, xiii, 1100. 
Hatai, S.: The Growth of Organs in the Albino Rat as Affected by Gona- 

dectomy, Jour. Exper. Zool., 1915, xviii, 1. 

Haynes, R. S.: A Contribution to Ductless Gland Therapy, Am. Jour. Dis. 
Cuip., 1915, x, 331. 

Howell, A. A.: The Use of Pituitary Extract in the Control of Some of 
the Associated Symptoms of Pneumonia Which Favor Hypotension, Am. 
Jour. Med. Sc., 1914, cxlviii, 563. 

Jackson, C. M.: Effect of Acute and Chronic Inanition on the Relative 
Weights of the Various Organs and Systems of Adult Albino Rats, 
Anat. Rec., 1915, ix, 90. 

Kahlmeter, G.: Histologic Structure of Pituitary Body and Its Tumors and 
Their Connection with Acromegaly, Hygiea, Stockholm, 1916, Ixxviii, 
No. 10. 

Kahlmeter, G.: Om diabetes insipidus och dess férhallande till hypopysen, 
Hygiea, Stockholm, 1914, Ixxvi, No. 19. 

Konikow, M. J.: Pituitary Extract as Hemostatic in Hemorrhages of the 
Lungs, Boston Med. and Surg. Jour., 1915, clxxiii, 504. 

Leva, J.: Ueber familiare Akromegalie, Med. Klin., 1915, xi, 1266. 

Lucien and Parisot, J.: Sur la présence de concrétions calcaires et de for- 
mations osseuses dans l’hypophyse, Compt. rend. Soc. de biol., 1914, 
Ixxvi, 473. 





532 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Ludlum, S. D. W., and Corson-White, E. P.: The Thymus and the Pitu- 
itary in Dementia Praecox, Physiological Characteristics in Insanity, 
Am. Jour. Insan., 1914-1915, Ixxi, 733. 

Means, J. H.: Studies on the Basal Metabolism in Obesity and Pituitary 
Disease, Jour. Med. Research, 1915, xxxii, 121. 

Merkel, H.: Zur Pathologie der Hypophyse, Verhandl. d. deutsch. path. 
Gesellsch., 1914, xvii, 193. 

Motzfeldt, K.: The Pituitary Body and Renal Function, Boston Med. and 
Surg. Jour., 1916, clxxiv, 644. 

Munson, J. F., and Shaw, A. L.: The Pituitary Gland in Epileptics, Arch. 
Int. Med., 1914, xiv, 393. 

Nice, L. B., Rock, J. L., and Courtright, R. O.: The Influence of Pituitrin 
on Respiration, Am. Jour. Physiol., 1914, xxxv, 194. 

Pal, J.: Ueber die Wirkung des Hypophysenextrakts bei Thyreosen (Morbus 
Basedowii und Hyperthyreoidismus), Deutsch. med. Wehnschr., 1915, 
xli, 1537. 

Robertson, T. B.: Experimental Studies on Growth. IV. The Influence of 
Tethelin, the Growth-Controlling Principle of the Anterior Lobe of the 
Pituitary Body, on the Growth of the White Mouse, Jour. Biol. Chem., 
1916, xxiv, 397. 

Rohmer, P.: Ueber Adrenalin-Pituitrinbehandlung, Miinchen. med. Wchnschr., 
1914, Ixi, 1336. 

Rubens, I., and Lipschitz: On the Secretory Innervation of the Hypophysis, 
Am. Jour. Physiol., 1914-1915, xxxvi, 47. 

Shamoff, V. N.: On the Secretory Discharge of the Pituitary Body Pro- 
duced by Stimulation of the Superior Cervical Sympathetic Ganglion, 
Am. Jour. Physiol., 1915-1916, xxxix, 279. 

Schmincke: Zur Frage der angeborenen Akromegalie, Verhandl. d. deutsch. 
path. Gesellsch., 1914, xvii, 224. 

Simmonds: Zur Pathologie der Hypophysis, Verhandl. d. deutsch. path. 
Gesellsch., 1914, xvii, 208. , 

Simmonds, M.: Ueber Kachexie hypophysaren Ursprungs, Deutsch. med. 
Wehnschr., 1916, xlii, 190. 

Stephenson, S.: Case of Dyspituitarism in Girl Aged 15 Years, Brit. Jour. 
Child. Dis., 1916, xiii, 141. 

Vincent, S.: The Function of the Pituitary Body, Practitioner, London, 
1915, xciv, 147. 

Waitzfelder, E.: Implantation of Pituitary Gland in a Case of Congenital 
Obesity (Dystrophia Adiposogenitalis), New York Med. Jour., 1914, c, 1002. 

Watanabe, W. K., and Crawford, A. C.: Does the Pituitary Gland Contain 
Epinephrin or a Compound Similar to It? Jour. Pharmacol. and Exper. 
Therap., 1916, viii, 75. 

Whipham, T. R.: Diabetes insipidus with infantilism, Proc. Roy. Soc. Med., 
1914-1915, viii, Sect. Stud. Dis. Child., p. 10. 

White, C. P., and Titcombe, R. H.: Observations on the Anterior Lobe of 
the Pituitary Body. III. The Action of Pituitary (Anterior Lobe) Extract 
on Cancer in Mice, Med. Chron., 1914-1915, Ix, 73. 


THYMUS GLAND 


Aschoff, L.: Ueber die Regeneration des Thymus, Tr. Internat. Cong. Med., 
1913, London, 1914, Sect. iii, Gen. Path. and Path. Anat., Part 2, 131. 
Brown, J. M.: Status Lymphaticus, Calif. State Med. Jour., 1914, xii, 455. 
Claude, H., Géry, L., and Porak, R.: Sur une formation épithéliomateuse 
typique du thymus dans un cas de myasthénie, Ann. de méd., 1914, i, 593. 

Delevan, D. B.: The Employment of Skiagraphy in the Diagnosis of Enlarge- 
ment of the Thymus Gland, Tr. Am. Laryngol. Assn., 1914, xxxvi, 66; 
Ann. Otol., Rhinol. and Laryngol., 1914, xxiii, 645. 











PARK—ORGANS OF INTERNAL SECRETION 533 


Douglass, W. H.: Hyperplasia of Thymus; with Report of a Case, Jour. 
Missouri Med. Assn., 1914-1915, xi, 133. 

Dustin, A. P.: Thymus et thyroide, Ann. et bull. Soc. roy. d. sc. méd. et 
nat., 1914, Ixxii, 126. 

Emerson, H.: Status Lymphaticus in Adults: Its Clinical Diagnosis and 
Importance, Tr. Internat. Cong. Med., 1913, London, 1914, Sect. vi, Medi- 
cine, Part 2, 165. 

Falls, F. H.: Thymus Death, Surg., Gynec. and Obst., 1916, xxii, 712. 

Fiore, G., and Franchetti, U.: Studi sperimentali sul timo; un nuovo metodo 
per lo studio dell’evoluzione e delle funzioni del timo, Sperimentale, 1914, 
Ixviii, 237. 

Fiore, G., and Franchetti, U.: Su di una particulare proprieta del siero di 
sangue studiata in rapporto all ’accrescimento dell ’organismo e all’ 
evoluzione del timo, Atti. d. Accad. Med.-fis. fiorent., 1913, Firenze, 1914, 87. 

Fischl, R.: Zur Analyse der Thymusextraktwirkung, Monatschr. f. Kinderh., 
1914, xii, Orig., 515. 

Fischer, A.: [Involution of a Severe Eczematous State After Thymus- 
Extirpation], Bér-és bujakoért., Budapest, 1914, 3. 

Franchetti, U.: Sul trattamento dell ’ipertrofia del timo, Riv. di clin. pediat., 
1914, xii, 925. 

Garrod, A. E.: A Discussion on the Thymus Gland in Its Clinical Aspects, 
Brit. Med. Jour., 1914, ii, 571. 

Germann, H. C.: Partition of Phosphorus in Thymus Nucleic Acid, Jour. 
Biol. Chem., 1916, xxv, 189. 

Grossmann, J.: Enlargement of the Thymus, Report of a Case, New York 
Med. Jour., 1915, cii, 1089. 

Gudernatsch, J. F.: Feeding Experiments on Tadpoles. II. A Further Con- 
tribution to the Knowledge of Organs with Internal Secretion, Am. Jour. 
Anat., 1914, xv, 431. 

Von Haberer, H.: Over de klinische beteekenis der thymusklier (speciaal 
met’t oog op den Morbus Basedowii en den status thymicus), Med. 
Weekbl., 1914-1915, xxi, 242. 

Von Haberer, H.: Ueber die klinische Bedeutung der Thymusdriise (mit 
spezieller Beriicksichtigung des Morbus Basedowii und des Status thy- 
micus), Med. Klin., 1914, x, 1087. 

Von Haberer, H.: Weitere Erfahrungen itiber Thymusreduktion bei Basedow 
und Struma, Arch. f. klin. Chir., 1914, cv, 296. 

Halsted, W. S.: The Significance of the Thymus Gland in Graves’ Disease, 
Bull. Johns Hopkins Hosp., 1914, xxv, 223; Harvey Lect., 1913-1914, Phila- 
delphia and London, 1915, ix, 224. 

Hammar, J. A.: Mikroskopische Analyse der Thymus in 21 Fallen Base- 
dowscher Krankheit, Beitr. z. klin. Chir., 1915. 

Hammar, J. A.: Gewisse Falle von Thymusasthma im Lichte der Thymus- 
topographie, Ztschr. f. Kinderh., 1916, xiii, 218. 

Herrick, J. F.: Enlarged Thymus in Infancy, Surg., Gynec. and Obst., 1916, 
xxii, 333. 

Herrmann, T.: Das Auftreten des Fettgewebes im menschlichen Thymus, 
Anat. Anz., 1914, xlvi, 357. 

Hopkinson, D.: Status Lymphaticus, Wisconsin Med. Jour., 1914-1915, xiii, 311. 

Houghton, H. A.: A Sign Diagnostic of Hyperplastic Thymus, Jour. Am. 
Med. Assn., 1915, Ixv, 323. 

Houghton, H. A.: Status Thymicus Associated Probably with an Inferior 
Thyroid Lobe, New York Med. Jour., 1915, cii, 887. 

Jackson, C. M.: Effects of Acute and Chronic Inanition on the Relative 
Weights of the Various Organs and Systems of Adult Albino Rats, 
Am. Jour. Anat., 1915, xviii, 75. 

Kaupe, W.: Thymushypertrophie und Rdéntgenbestrahlung, Monatschr. f. 
Kinderh., 1914, xiii, Orig., 69. 











534 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Klose, H.: Ueber Thymusoperationen und deren Folgen fiir den Organismus, 
Therap. Monatsh., 1915, xxix, 6. 

Kocher, A.: Ueber Basedow’sche Krankheit und Thymus, Arch. f. klin. Chir.. 
1914, cv, 924; Verhandl. d. deutsch. Gesellsch. f. Chir., 1914, xliii, Part 2, 567. 

Le Boutillier, T.: Hypertrophy of Thymus and Thymus Death. Report of 
Cases, Arch. Pediat., New York, 1915, xxxii, 322. 

MacKenzie, W.: Studies in the Biology of the Thymus Gland, Austral. 
Med. Jour., Melbourne, 1913-1914, New Series, iii, 1607. - 

McWalter, J. C.: A Case of Enlarged Thymus and Atelectasis, Lancet, 
London, 1915, i, 72. 

Morgan, H. T.: Thymic Asthma, Ohio State Med. Jour., 1914, x, 523. 

Morgan, H. T., and Dachtler, H. W.: Thymic Asthma Successfully Treated 
by X-Rays, Surg., Gynec. and Obst., 1914, xix, 781. 

Morgulis, S., and Gies, W. J.: The Calcium Content in Bones and Teeth 
from Normal and Thymectomized Albino Rats, Jour. Exper. Med., 1914, 
xx, 499, 

Pappenheimer, A. M.: Recent Advances in Thymus Research, Am. Med., 
Burlington, Vt., and New York, 1914, New Series, ix, 212. 

Pappenheimer, A. M.: Ueber Thymusausschaltung bei weissen Ratten, 
Centralbl. f. allg. Path. u. path. Anat., 1914, xxv, 249. 

Parsons, A. R.: Enlarged Thymus, Tr. Roy. Acad. Med., Ireland, 1915, 
xxxiii, 379. 

Pinner, M.: Zytologische Untersuchungen iiber die natur der kleinen Thymus- 
zellen, Folia haemat., 1915, xix, Arch., 227. 

Platino Man, I.: Fisiologia de la glandula timo, Siglo méd., 1915, Ixii, 
68, 87, 99. 

Pribram, H.: Klinische Beobachtungen zur Kenntnis des Status lymphaticus 
und Beziehungen desselben zur pluriglandularen Erkrankung, Ztschr. f. 
klin. Med., 1914, Ixxxi, 120. 

Reede, E. H.: A Review of the Advance in the Knowledge of the Thymus 
Gland, Washington Med. Ann., 1915, xiv, 231. 

Ritter, C.: Die Bedeutung der Thymusdrtise als Atemhindernis, Beitr. z. 
klin. Chir., 1914, xci, 689. 

Rominger, E.: Rachitis and Internal Secretion, Ztschr. f. Kinderh., 1915, xi, 387. 

Sjdlander, A., and Strandberg, A.: [The Nerve Supply of the Thymus], 
Upsala Lakaref. Forh., 1914-1915, New Series, xx, 243. 

Skaggs, C. S.: Report of Two Cases of Thymus Enlargement, Lancet-Clinic, 
1916, cxv, 246. 

Stettner, E.: Beeinflussung des Wachstums von Kaulquappen durch Ver- 
fiitterung von Thymus und Geschlechtsorganen, Jahrb. f. Kinderh., 1916, 
New Series, Ixxxiii, 154. 

Tamemori, Y.: Untersuchungen tiber die Thymusdriise im Stadium der 
Altersinvolution, Virchows Arch. f. path. Anat., 1914, cexvii, 255. 

Thursfield, H.: Status Lymphaticus, Clin. Jour., 1915, xliv, 193. 

Wassen, A.: Beobachtungen an Thymuskulturen in vitro, Anatomische, 
1915, lii. 

Bernheim-Karrer: Kongenitaler Athyreose, Cor.-Bl. f. schweiz. Aerzte, 1915, 
xlv, 433. 

Blum, P.: Beitrage zur Physiologie der Schilddriise. VI. Ueber Glykogen- 
mobilisierung an schilddriisenlosen Tieren, Arch. f. d. ges. Physiol., 1915, 
clxi, 488. 

Buford, C. G.: Goiter in Children, Surg., Gynec. and Obst., 1915, xx, 35. 

Cannon, W. B., and Cattell, McK.: Studies on the Conditions of Activity in 
the Endocrine Glands. II. The Secretory Innervation of the Thyroid 
Gland, Am. Jour. Physiol., 1916, xli, 58. 

Dale, H. H.: The Physiology of the Thyroid Gland, Practitioner, London, 
1915, xciv, 16. 





PARK—ORGANS OF INTERNAL SECRETION 535 


Dustin, A. P.: Thymus et thyroide, Ann. et bull. Soc. roy. d. sc. méd. et nat., 
1914, Ixxii, 126. 

Eve, F. C.: Acute Atrophy of the Thyroid Gland, Brit. Med. Jour., 1914, 
ii, 583. 

Ewald, O.: Ueber maligne Hunderstrumen nebst Bermerkungen iiber die 
sekretorische Tatigkeit der Schilddriise, Ztschr. f. Krebsforsch., 1915, xv, 85. 

Geyelin, H. R.: The Carbohydrate Metabolism in Hyperthyroidism as Deter- 
mined by Examination of Blood and Urine, Arch. Int. Med., 1915, xvi, 975. 

Goetzky, F., and Weihe, F.: Ueber die Bedeutung der Epiphysenschatten 
beim Myxdédem, Ztschr. f. Kinderh., 1914, Orig., xi, 179. 

Gudernatsch, J. F.: Feeding Experiments on Rats. III. A Further Contri- 
bution to the Knowledge of Organs with an Internal Secretion, Am. 
Jour. Physiol., 1914-1915, xxxvi, 370. 

Guggisberg: Kongenitale Struma mit kongenitaler Herzhypertrophie, Cor.- 
Bi. f. schweiz. Aerzte, 1914, xliv, 1335. 

Guleke, N.: Tetanie und Knochentrauma. Nebst Bermerkungen iiber die 
Schilddriisentransplantation in das Knochenmark, Arch. f. klin. Chir., 1915, 
evi, 340. 

Von Haberer, H.: Ueber die klinische Bedeutung der Thymusdriise (mit 
spezieller Beriicksichtigung des Morbus Basedowii und des Status thy- 
micus), Med. Klin., 1914, x, 1087. 

Von Haberer, H.: Weitere Erfahrungen itiber Thymusreduktion bei Basedow 
und Struma, Arch. f. klin. Chir., 1914, ev, 296. 

Halsted, W. S.: The Significance of the Thymus Gland in Graves’ Disease, 
Harvey Lect., 1913-1914, Philadelphia and London, 1915, ix, 224; Bull. 
Johns Hopkins Hosp., 1914, xxv, 223. 

Halsted, W. S.: The Results of the X-Ray Treatment of the Thymus Gland 
in Graves’ Disease; Abstr., Bull. Johns Hopkins Hosp., 1915, xxvi, 55. 

Hart, C.: Ueber die Basedow’sche Krankheit, Med. Klin., 1915, xi, 388. 

Hunter, A., and Simpson, S.: The Influence of a Diet of Marine Algae on 
the Iodin Content of Sheep’s Thyroid, Jour. Biol. Chem., 1914, xx, 119. 

Kastner, A. L.: Juvenile Hyperthyroidism, Wisconsin Med. Jour., 1915, 
xiv, 284. 

Korezynski, L. R.: Beitrage zur Klinik infantiler Hypothyreose, Med. Klin., 
1915, xi, 858, 888. 

Kummer, E.: Ultimate Outcome of Thyroid Autograft, Rev. méd. de la 
Suisse romande, 1916, xxxvi, No. 4. 

Launoy, L., and Lévy-Bruhl, M.: Sur la résistance des poules a l’infection 
par le “spirochaeta gallinarum” aprés thyroidectomie ou splénectomie, 
Ann, de I’Inst. Pasteur, 1915, xxix, 213; The Role of the Thyroid Immu- 
nity; Abstr., Jour. Am. Med. Assn., 1915, Ixv, 1738. 

MacAuliffe, L.: Goitre, crétinisme et myxoedéme dans les Hautes-Vosges, 
Bull. Acad. de méd., 1916, Series 3, Ixxv, 127. 

Manley, O. T., and Marine, D.: Studies in Thyroid Transplantation. I. Data 
Relative to the Problem of Secretory Nerves, Proc. Soc. Exper. Biol. and 
Med., 1914-1915, xii, 198. 

Marine, D.: Demonstration in Vitro of the Specific Affinity of Thyroid Cells 
for Iodin, Proc. Soc. Exper. Biol. and Med., 1914-1915, xii, 132. 

Marine, D.: Quantitative Studies on the in Vivo Absorption of Iodin by 
Dogs’ Thyroid Glands, Jour. Biol. Chem., 1915, xxiii, 547. 

Mazikin, A. N.: (Relations Between the Thyroid and the Sexual Glands), 
Russk. Vrach., 1915, xiv, No. 1. 

McCarrison, R.: The Pathogenesis of Experimentally Produced Goiter, 
Indian Jour. Med. Research, 1914, ii, 183. 

Osokin, N. E.: (The Thyroid Secretion in Normal and Pathologic Condi- 
tions), Russk. Vrach., 1915, xiv, No. 13. 

Pellegrini, R.: Sul contenuto in iodo delle ghiandole tiroidi dei feti, dei 
neonati e dei bambini, Riv. di clin. pediat., 1915, xiii, 195. 














536 


AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Rautmann, H.: Pathologisch- anatomische Untersuchungen iiber die Base- 
dow’sche Krankheit, Mitt. a. d. Grenzgeb. d. Med. u. Chir., 1915, xxviii, 489. 

Shumkova-Trubina: (Klavdiya Grigoryevna) (Transplantation of the Thy- 
roid and Parathyroid Glands Into Different Organs and Tissues. Experi- 
mental Investigation). Kazan, 1914. 129 pp., 1 pl., 8mo. 

Staemmler, M.: Ueber Struma congenita und ihre Beziehungen zu Stérungen 
der inneren Sekretion, Virchows Arch. f. path. Anat., 1915, ccxix, 226. 
Waters, C. A.: Roentgen Technic in the Treatment of the Thymus Gland 

in Graves’ Disease, Bull. Johns Hopkins Hosp., 1915, xxvi, 57. 

Wilson, L. B., and Kendall, E. C.: The Relationship of the Pathological 
Histology and the Iodin Compounds of the Human Thyroid, Am. Jour. 
Med. Sc., 1916, cli, 79. 

Woodward, H. L.: Exophthalmic Goiter in Child of 12 Years, Lancet-Clinic, 
1914, cxii, 680. 

Sonnie-Moret, P., and Saison, M.: Goitre exophtalmique chez une enfant 
de 8 ans %, Bull. Soc. de pédiat. de Paris, 1914, xvi, 407. 

Schick, B.: Myxddem bei einem neun Monate alten Saugling (Zwillings- 
geburt), Mitt. d. Gesellsch. f. inn. Med. u. Kinderh., 1914, xiii, 218. 





CURRENT PEDIATRIC LITERATURE 


METABOLISM AND NUTRITION 


Infections, Studies on Parenteral—J. R. Gerstley. 
Arch. Pediat., September, 1916. 


Pellagra in Children, Etiology of —H. W. Rice. 
South. Med. Jour., September, 1916. 


DISEASES OF THE NEW-BORN 


Ulcer, Gastric and Duodenal, in New-Born.—T. W. Nazum. 
Wisconsin Med. Jour., September, 1916. 


ACUTE INFECTIOUS DISEASES 


Diphtheria Involving Sinuses, Mastoid and Middle Ear.—F. Vinsonhaler. 
South. Med. Jour., September, 1916. 


Diphtheria, Serotherapy in.—Deléarde. 
Bull. de l’Acad. de méd., Paris, Sept. 5, 1916. 


Diseases, Contagious, of 8,786 Children, Census of.—E. C. Henderson. 
Am. Jour. Pub. Health, September, 1916. 


Gonorrhea, Harm Done in Ascribing All Babies’ Sore Eyes to.—C. C. Van 
Blarcom. 
Am. Jour. Pub. Health, September, 1916. 


Infectious Diseases, Treatment of with Leukocytolysis Produced by Action of 
Roentgen Rays on the Spleen—I. I. Manukhin. 
Russk. Vrach., xv, No. 26. 


Meningitis, Cerebrospinal, Intensive Specific Treatment of Epidemic.—D. A. 
Welsh and S. W. Brown. 
Med. Jour. of Australia, Aug. 12, 1916. 


Meningitis, Cerebrospinal, Treatment of Epidemic.—C. J. H. T. Plat. 
Nederlandsch Tijdschr. v. Geneesk., Sept. 2, 1916. 


Meningitis, Meningococcus, with Unusual Hemorrhage Manifestations and 
Demonstration of Diplococcus in Skin.—C. T. Sharpe. 
Arch. Pediat., September, 1916. 


Paralysis, Acute Infantile, Early Diagnosis of —L. C. Ager. 
Arch. Diagnosis, July, 1916. 


Paralysis, Infantile—H. C. Frauenthal. 
New York Med. Jour., Sept. 30, 1916. 


Paralysis, Infantile, Afterthoughts of Epidemic of —B. Robinson. 
New York Med. Jour., Sept. 30, 1916. 


Poliomyelitis, Acute Anterior —A. Gordon. 
New York Med. Jour., Sept. 23, 1916. 


Poliomyelitis, Acute Anterior, Three Cases of, Treated Successfully by Trans- 
fusion of Citrated Normal Blood of Adults——G. A. Rueck. 
Med. Rec., New York, Sept. 30, 1916. 


Poliomyelitis, Acute Epidemic, Contact Infection—P. A. E. Sheppard. 
New York State Jour. Med., September, 1916. 





















































538 AMERICAN JOURNAL OF DISEASES OF CHILDREN 





Poliomyelitis, Acute, Etiology and Symptomatology of.—H. C. King. 
Cleveland Med. Jour., August, 1916. 


Poliomyelitis, Acute, Recent Epidemic Outbreaks of —A. G. Robb. 
Brit. Med. Jour., Sept. 2, 1916. 


Poliomyelitis, Anterior; Aftermath—L. O. Wright. 
New York Med. Jour., Sept. 23, 1916. 


| Poliomyelitis, Recurrent; Second Attack After Period of Three Years.—E. W. 
Taylor. 
Jour. Nerv. and Ment. Dis., September, 1916. 


Poliomyelitis, Reflections on—D. W. Wynkoop. 
“| Med. Rec., New York, Sept. 23, 1916. 


Poliomyelitis, Report of Seventy-Seven Cases of Acute, Treated in New York 
: Throat, Nose and Lung Hospital by Intraspinal Injection of Epinephrin 
Chlorid—P. M. Lewis. 

Med. Rec., New York, Sept. 23, 1916. 


Poliomyelitis in Preparalytic Stage, Diagnosis and Treatment of.—J. A. Colliver. 
California State Jour. Med., September, 1916. 
Scarlet Fever, Immune Reactions in.—Antigenic Properties of Bacteria Found 
in Scarlatina—G. F. Dick and G. R. Dick. 
Jour. Infect. Dis., October, 1916. 


Scarlet Fever, Immunity Reaction and Vaccination Against.—G. Di Christina. 
Pediatria, July, 1916. 


Typhoid, Uremic Origin of Nervous Complications in.—G. Jouve-Balmelle. 
Progrés méd., Sept. 5, 1916. 


Whooping Cough, Confirmation of Etiologic Importance of Bordet-Gengou 
Bacillus in—I. Chievitz. 
Ugesk. f. Laeger, Aug. 24, 1916. 


TUBERCULOSIS AND SYPHILIS 


Tuberculosis in Infancy, Treatment of —W. W. Howell. 
Boston Med. and Surg. Jour., Sept. 21, 1916. 


GASTRO-INTESTINAL SYSTEM 





j Hirschsprung’s Disease, Case of, with Bibliography to Jan. 1, 1916—R. 
; Cadwallader. 

Arch. Pediat., September, 1916. 
' Stenosis, Pyloric, in Infancy —P. D. McCornack. 


Northwest Med., August, 1916. 


Vomiting, Early Morning Toxic, in Children—T. S. Southworth. 
Arch. Pediat., September, 1916. 
BLOOD AND CIRCULATORY SYSTEM 


Acetonemia, Periodical Vomiting with, Not a Form of Appendicitis—A. B. 
Marfan. 
Presse méd., Sept. 7, 1916. 


NERVOUS SYSTEM 


Chorea, Autoserum Treatment of.—A. L. Goodman. 
Arch. Pediat., September, 1916. 





CURRENT PEDIATRIC LITERATURE 539 


Dystonia Musculorum Deformans—Oppenheim’s New Disease of Children.— 
I. H. Coriat. 
Boston Med. and Surg. Jour., Sept. 14, 1916. 
Epilepsy.—E. Flood. 
Boston Med. and Surg. Jour., Sept. 21, 1916. 


Hydrocephalus, Unusual Case of.—R. D. Moffett. 
Arch. Pediat., September, 1916. 


Hyperpyrexia, Case of Prolonged, in Child with Midbrain Tumor.—C. V. Turner. 
Brit. Jour. Child. Dis., September, 1916. 


Migraine, Relation of, to So-Called Acidosis of Children—J. A. Lichty. 
Arch. Diagnosis, July, 1916. 


Paralysis, Rat and Infantile—M. W. Richardson. 
Boston Med. and Surg. Jour., Sept. 21, 1916. 


Spasmophilia, Twelve Cases of, Etiology and Treatment—F. P. Webster. 
Arch. Pediat., September, 1916. 


Tetanus, Prophylaxis of —Vaillard. 
Bull. de l’Acad. de méd., Paris, Sept. 5, 1916. 


GENITO-URINARY SYSTEM 


Carcinoma, Glandular, of Uterus in Child Aged 2% Years.—J. E. Adams. 
Brit. Jour. Child. Dis., September, 1916. 


OSSEOUS SYSTEM 


Fractures About Wrist in Childhood and Adolescence—A. C. Burnham. 
Arin. Surg., September, 1916. 

Osteopsathyrosis, Idiopathic Infantile—E. S. Blaine. 
Am. Jour. Roentgenology, September, 1916. 


Varas, Sandals to Wear over Shoes to Correct.—L. Lortat-Jacob and P. Meunier. 
Presse méd., Sept. 7, 1916. 


EYE, EAR, NOSE AND THROAT 
Conjunctivitis, Parinaud’s——K. Stalberg. 
Hospitalstidende, Aug. 30, 1916. 
Deaf Child, Psychologic Study of.—M. A. Goldstein, 
Laryngoscope, September, 1916. 
Deaf Children, Experimental Treatment of Three Congenitally, with Sonorous 
Vibrations.—L. M. Hubby. 
Laryngoscope, September, 1916. 
Ear of a Child, Foreign Body in the—A. S. Lagomarsino. 
Semana méd., 1916, xxiii, No. 24. 


Sinusitis, Frontal, Endonasal Treatment of.—A. de Kleyn. 
Nederlandsch Tijdschr. v. Geneesk., Sept. 2, 1916. 


MISCELLANEOUS 


Adoption, Infant for—J. B. Manning. 
Northwest Med., August, 1916. 


Endameba Buccalis in Mouths of Institutional Children—O. W. H. Mitchell, 
W. L. Culpepper and W. D. Ayer. 
Jour. Med. Research, September, 1916. 





oe cE 








540 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


Environment, Reaction of Child to Faulty—H. C. Cameron. 
Practitioner, London, September, 1916. 


Morbidity of Childhood and Mortality of Succeeding Decades.-T. N. Gray. 
New Jersey Med. Soc. Jour., September, 1916. 


Schools, Rural, Present Methods of Excreta Disposal in—J. A. Nydegger. 
Med. Rec., New York, Sept. 30, 1916. 











